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Figure 3

SEQID NO: 1
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1
CORN EVENT MON 87411

REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. provisional
application No. 61/644,368 filed May 8, 2012, which is
herein incorporated by reference in its entirety.

INCORPORATION OF SEQUENCE LISTING

The sequence listing contained in the file named
“MONS308US_ST25.txt”, which is 230 kilobytes (size as
measured in Microsoft Windows®) and was created on May
6, 2013, is filed herewith by electronic submission and is
incorporated by reference herein.

FIELD OF THE INVENTION

The invention relates to transgenic Zea mays event MON
87411. The event provides dual modes of action for resis-
tance to corn rootworm infestations and tolerance to the
herbicide glyphosate. The invention also relates to plants,
plant parts, plant seeds, plant cells, agricultural products,
and methods related to event MON 87411 and provides
nucleotide molecules that are unique to the event and were
created in connection with the insertion of transgenic DNA
into the genome of a Zea mays plant.

BACKGROUND OF THE INVENTION

Corn (Zea mays) is an important crop in many areas of the
world, and the methods of biotechnology have been applied
to this crop in order to produce corn with desirable traits.
The expression of an insect resistance or herbicide tolerance
transgene in a plant can confer the desirable traits of insect
resistance and/or herbicide tolerance on the plant, but
expression of such transgenes may be influenced by many
different factors including the orientation and composition
of the cassettes driving expression of the individual genes
transferred to the plant chromosome, and the chromosomal
location and the genomic result of the transgene insertion.
For example, there can be variation in the level and pattern
of transgene expression among individual events that are
otherwise identical except for the chromosomal insertion
site of the transgene. There may also be undesirable phe-
notypic or agronomic differences between some events.
Therefore, it is often necessary to produce and analyze a
large number of individual plant transformation events in
order to select an event having superior properties relative to
the desirable trait and the optimal phenotypic and agricul-
tural characteristics necessary to make it suitable for com-
mercial purposes. Such selection often requires extensive
molecular characterization as well as greenhouse and field
trials with many events over multiple years, in multiple
locations, and under a variety of conditions so that a
significant amount of agronomic, phenotypic, and molecular
data may be collected. The resulting data and observations
must then be analyzed by teams of scientists and agrono-
mists with the goal of selecting a commercially suitable
event. Once selected, such an event may then be used for
introgressing the desirable trait into other genetic back-
grounds using plant breeding methods, and thus producing
anumber of different crop varieties that contain the desirable
trait and are suitably adapted to specific local growing
conditions.

To make a transgenic plant containing a single transfor-
mation event, a portion of a recombinant DNA construct is
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transferred into the genome of a corn cell, and the corn cell
is subsequently grown into a plant. A corn cell into which the
event is initially transferred is regenerated to produce the R,
generation. The R, plant and progeny plants from the R,
plant can be tested for any desired trait(s), but the effective-
ness of the event can be impacted by cis and/or trans factors
relative to the integration site in the transformation event.
The phenotype conferred by the event can also be impacted
by the size and design of the DNA construct, which can vary
by the combination of genetic elements in an expression
cassette, number of transgenes, number of expression cas-
settes, and configuration of such elements and such cas-
settes. Identifying an event with desirable traits can be
further complicated by factors such as plant developmental,
diurnal, temporal, or spatial patterns of transgene expres-
sion; or by extrinsic factors, e.g., environmental plant
growth conditions, water availability, nitrogen availability,
heat, or stress. Thus, the ability to obtain an event conferring
a desirable set of phenotypic traits is not readily predictable.

SUMMARY OF THE INVENTION

The inventors have identified a transgenic corn event
MON 87411 exhibiting superior properties and performance
compared to existing transgenic corn plants and to new
events constructed in parallel. The corn event MON 87411
contains three linked expression cassettes which collectively
confer the traits of corn rootworm resistance and glyphosate
herbicide tolerance to corn cells, corn tissues, corn seed and
corn plants containing the transgenic event MON 87411.
The corn event MON 87411 provides two modes of action
against corn rootworm pest species (including Diabrotica
spp., especially when the pest is Diabrotica virgifera vir-
gifera (Western Corn Rootworm, WCR), Diabrotica barberi
(Northern Corn Rootworm, NCR), Diabrotica virgifera zeae
(Mexican Corn Rootworm, MCR), Diabrotica balteata
(Brazilian Corn Rootworm (BZR) or Brazilian Corn Root-
worm complex (BCR) consisting of Diabrotica viridula and
Diabrotica speciosa), or Diabrotica undecimpunctata how-
ardii (Southern Corn Rootworm, SCR)). Dual modes of
action provide redundancy and reduces significantly the
likelihood of the development of resistance to the pest
control traits.

The event MON 87411 is characterized by specific unique
DNA segments that are useful in detecting the presence of
the event in a sample. A sample is intended to refer to a
composition that is either substantially pure corn DNA or a
composition that contains corn DNA. In either case, the
sample is a biological sample, i.e., it contains biological
materials, including but not limited to DNA obtained or
derived from, either directly or indirectly, from the genome
of corn event MON 87411. “Directly” refers to the ability of
the skilled artisan to directly obtain DNA from the corn
genome by fracturing corn cells (or by obtaining samples of
corn that contain fractured corn cells) and exposing the
genome DNA for the purposes of detection. “Indirectly”
refers to the ability of the skilled artisan to obtain the target
or specific reference DNA, i.e. a novel and unique junction
segment described herein as being diagnostic for the pres-
ence of the event MON 87411 in a particular sample, by
means other than by direct via fracturing of corn cells or
obtaining a sample of corn that contains fractured corn cells.
Such indirect means include but are not limited to amplifi-
cation of a DNA segment that contains the DNA sequence
targeted by a particular probe designed to bind with speci-
ficity to the target sequence, or amplification of a DNA
segment that can be measured and characterized, i.e. mea-
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sured by separation from other segments of DNA through
some efficient matrix such as an agarose or acrylamide gel
or the like, or characterized by direct sequence analysis of
the amplicon or cloning of the amplicon into a vector and
direct sequencing of the inserted amplicon present within
such vector. Alternatively, a segment of DNA corresponding
to the position within the corn chromosome at which the
transgenic DNA was inserted into the corn chromosome and
which can be used to define the event MON 87411, can be
cloned by various means and then identified and character-
ized for its presence in a particular sample or in a particular
corn genome. Such DNA segments are referred to as junc-
tion segments or sequences, and can be any length of
inserted DNA and adjacent (flanking) corn chromosome
DNA so long as the point of joining between the inserted
DNA and the corn genome is included in the segment. SEQ
1D NO:12 and SEQ ID NO:21 and the reverse complement
of each of these are representative of such segments.

The specific sequences identified herein may be present
uniquely in event MON 87411, or the construct comprised
therein, and the identification of these sequences, whether by
direct sequence analysis, by detecting probes bound to such
sequences, or by observing the size and perhaps the com-
position of particular amplicons described herein, when
present in a particular corn germplasm or genome and/or
present in a particular biological sample containing corn
DNA, are diagnostic for the presence of the event MON
87411, or the construct comprised therein, in such sample. It
is known that the flanking genomic segments (i.e., the corn
genome segments of DNA sequence adjacent to the inserted
transgenic DNA) are subject to slight variability and as such,
the limitation of at least 99% or greater identity is with
reference to such anomalies or polymorphisms from corn
genome to corn genome. Nucleotide segments that are
completely complementary across their length in compari-
son to the particular diagnostic sequences referenced herein
are intended to be within the scope of the present invention.

The position of the nucleotide segments of the present
invention relative to each other and within the corn genome
are illustrated in FIG. 3 and the nucleotide sequence of each
is illustrated as set forth in SEQ ID NO:1. Nucleotide
segments that characterize the event MON 87411 and which
are diagnostic for the presence of event MON 87411, or the
construct comprised therein, in a sample include SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14,
SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:19, SEQ 1D
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23,
SEQ ID NO:24, and SEQ ID NO:25; SEQ ID NO:41, SEQ
ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45,
SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, or SEQ ID
NO:52. These presence of one, or two, or more of these
nucleotide sequences in a sample, when such sample con-
tains corn tissue and thus corn DNA, are diagnostic for the
presence of the event MON 87411, or the construct com-
prised therein.

It is intended by use of the word “derived”, that a
particular DNA molecule is in the corn plant genome, or is
capable of being detected in corn plant DNA. “Capable of
being detected” refers to the ability of a particular DNA
segment to be amplified and its size and or sequence
characterized or elucidated by DNA sequence analysis, and
can also refer to the ability of a probe to bind specifically to
the particular DNA segment, i.e. the target DNA segment,
and the subsequent ability to detect the binding of the probe
to the target. The particular DNA segment or target DNA
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segment of the present invention is present within corn that
contains the insertion event MON 87411.

By reference to corn it is intended that corn cells, corn
seed, corn plant parts and corn plants are within the scope of
the present invention so long as each embodiment contains
a detectable amount of DNA corresponding to any one, two,
or more of the segments that are described herein as being
diagnostic for the presence of the corn event MON 87411
DNA. Corn plant parts include cells; pollen; ovules pods;
flowers and flower parts such as the cob, silk, and tassel; root
tissue; stem tissue; and leaf tissue. Commodity products that
are made from corn in which a detectable amount of the
segments of DNA described herein as being diagnostic for
the presence of the event MON 87411 are within the scope
of the invention. Such commodity products may include
whole or processed corn seeds, animal feed containing corn
or corn by-products, corn oil, corn meal, corn flour, corn
starch, corn flakes, corn bran, corn biomass and stover, and
fuel products and fuel by-products when made from corn or
corn plants and plant parts.

The DNA of corn event MON 87411 is typically present
in each cell and in each chromosome of the corn plant, corn
seed, and corn tissues containing the event. As the corn
genome is transmitted to progeny in Mendelian fashion, if a
corn plant were homozygous, each progeny corn plant and
cell would contain the event DNA on each of the parental
chromosomes generated to the progeny from the parent(s).
However, if the corn genome containing the event MON
87411 DNA is a heterozygous or hybrid parent, then only
fifty percent of the pollen and fifty percent of the ovules
engaged in mating from hybrid parents will contain the corn
event MON 87411 DNA, resulting in a mixed population of
progeny that contain the event MON 87411 DNA, and the
percentage of such progeny arising from such crosses with
hybrids can range anywhere from about fifty to about
seventy five percent having the event MON 87411 DNA
transmitted to such progeny.

The DNA molecules of the present invention may be
unique to the corn event MON 87411 inserted DNA or the
two junctions between the transgenic inserted DNA and the
corn genome DNA that is adjacent to either end of the
inserted DNA. These molecules, when present in a particular
sample analyzed by the methods described herein using the
probes, primers and in some cases using DNA sequence
analysis, may be diagnostic for the presence of an amount of
event MON 87411 corn in that sample. Such DNA mol-
ecules unique to the corn event MON 87411 DNA can be
identified and characterized in a number of ways, including
by use of probe nucleic acid molecules designed to bind
specifically to the unique DNA molecules followed by
detection of the binding of such probes to the unique DNA,
and by thermal amplification methods that use at least two
different DNA molecules that act as probes but the sequence
of such molecules may be somewhat less specific than the
probes described above. The skilled artisan understands that
contacting a particular target DNA with a probe or primer
under appropriate hybridization conditions will result in the
binding of the probe or primer to the targeted DNA segment.

The DNA molecules of the present invention that are
target segments of DNA are capable of amplification and,
when detected as one or more amplicons of the represented
length obtained by amplification methods of a particular
sample, may be diagnostic for the presence of event MON
87411, or the construct comprised therein, in such sample.
Such DNA molecules or polynucleotide segments have the
nucleotide sequences as set forth in each of, SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,
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SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9,
SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ 1D
NO:16, SEQ ID NO:21, SEQ ID NO:25, SEQ ID NO:41,
SEQ ID NO:42, SEQ 1D NO:43, SEQ ID NO:44, SEQ 1D
NO:45, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51,
and SEQ ID NO:52, and are further defined herein and in the
examples below. Primer molecules and/or probes may be
provided in kit form along with the necessary reagents,
including controls, and packaged together with instructions
for use.

Recombinant DNA molecules of the present invention are
deemed to be within the scope of the present invention when
present within or derived from a microorganism. A micro-
organism is intended to include any microscopic cell,
whether prokaryote or eukaryote or otherwise that contains
DNA within a genome or chromosome or an extra-chromo-
somal DNA structure more commonly referred to as a
plasmid or vector. Microscopic organisms include bacteria
(prokaryotes) and cells corresponding to higher life forms
(eukaryotes) which are beneath the visual range of the
average human, typically beneath fifty cubic microns and
more generally beneath ten cubic microns. Bacteria are
common microscopic microorganisms that more likely than
not could contain a vector or plasmid that contains one or
more or all of the novel DNA segments of the present
invention, including each of the respective expression cas-
settes present as set forth in SEQ ID NO: 1. Plant cells and
particularly corn plant cells are within the scope of the
invention when these contain any one, two, or more or all of
the novel DNA segments of the present invention.

Probes for use herein are typically characterized as DNA
molecules or polynucleotide segments of sufficient length to
function under stringent hybridization conditions as defined
herein to bind with a particular target DNA segment, i.e., a
unique segment of DNA present within and diagnostic for
the presence of, event MON 87741 DNA in a sample. Such
a probe can be designed to bind only to a single junction or
other novel sequence present only in the corn event MON
87411 DNA, or to two or more such single junction seg-
ments. In any event, the detection of the binding of such a
probe to a DNA molecule in a particular sample suspected
of containing corn DNA is diagnostic for the presence of
corn event MON 87411 in the sample.

Primers are typically provided as pairs of different oligo-
nucleotides or polynucleotide segments for use in a thermal
amplification reaction which amplifies a particular DNA
target segment. Each primer in the pair is designed to bind
to a rather specific segment of DNA within or near to a
segment of DNA of interest for amplification. The primers
bind in such way that these then act as localized regions of
nucleic acid sequence polymerization resulting in the pro-
duction of one or more amplicons (amplified target segments
of DNA). In the present invention, use of primers designed
to bind to unique segments of corn event MON 87411 DNA
in a particular biological sample and that amplify particular
amplicons containing one or more of the junction segments
described herein, and the detection and or characterization of
such amplicons upon completion or termination of the
polymerase reaction, is diagnostic for the presence of the
corn event MON 87411 in the particular sample. The skilled
artisan is well familiar with this amplification method and no
recitation of the specifics of amplification is necessary here.

Corn plants, corn plant cells, corn plant tissues and corn
seed are insensitive to glyphosate herbicide applications due
to expression of a glyphosate insensitive CP4 EPSPS
enzyme from a rice Ree3 promoter in an expression cassette
at the 3' distal end as set forth in SEQ ID NO: 1. Such seed
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may be sown into a field. Several days after germination and
the appearance of shoots, a weed controlling effective
amount of glyphosate herbicide may be applied, which will
eliminate substantially all of the weeds in the field but will
allow for the continued growth and development of corn
plants containing the corn event MON 87411 DNA. The
plants are also resistant to infestation by corn rootworms of
all known species of rootworm Diabrotica, including but not
limited to Diabrotica virgifera virgifera (Western Corn
Rootworm, WCR), Diabrotica barberi (Northern Corn
Rootworm, NCR), Diabrotica virgifera zeae (Mexican Corn
Rootworm, MCR), Diabrotica balteata (Brazilian Corn
Rootworm (BZR) or Brazilian Corn Rootworm complex
(BCR) consisting of Diabrotica viridula and Diabrotica
speciosa), and Diabrotica undecimpunctata howardii
(Southern Corn Rootworm, SCR). The resistance to Dia-
brotica species arises in connection with the expression of
two different DNA segments that are operably and cova-
lently linked within the inserted transgenic DNA: a dsRNA
is transcribed from the expression cassette at the 5' proximal
end of the inserted transgenic DNA as set forth in SEQ ID
NO:1 and as illustrated in FIG. 1 by the position of [G] SEQ
ID NO:12, and targets for suppression an essential gene in
corn rootworms; and a coleopteran toxic Cry3Bb protein is
expressed from an expression cassette (approximately cen-
tered in SEQ ID NO:1 as shown in FIG. 1 by the position of
[H] SEQ ID NO: 14) centered between the cassette express-
ing dsRNA [G] and the cassette at the 3' distal end of the
inserted transgenic DNA as set forth in SEQ ID NO:1 (a
glyphosate tolerance expression cassette illustrated in FIG.
1 by [1] SEQ ID NO:16). The dsRNA targets for suppression
a yeast orthologous gene referred to as snf7 and is expressed
from a CAMYV e35S promoter, while the Cry3Bb protein is
expressed from a Zea mays PIIG promoter. The dsRNA and
the Cry3Bb protein are agents toxic to corn rootworm
species.

The promoters driving expression of the dsRNA and
Cry3Bb toxic agents are divergently positioned so that
expression from each promoter of the respective toxic agent
is away from a point centered between the two promoters,
i.e., transcription of each expression cassette proceeds in
opposite directions and does not converge. The glyphosate
tolerance CP4 EPSPS expression cassette is downstream of,
i.e. proximal to the 3' end as set forth in SEQ ID NO:1 and
3' distal to the cassette driving expression of the Cry3Bb
protein. The cassettes driving expression of Cry3Bb and
EPSPS produce their respective proteins using a tandem
orientation of transcription, Cry3Bb upstream of the EPSPS,
and transcribed in the same orientation, but each from their
separate respective promoters. Leaving the dsRNA expres-
sion cassette and the glyphosate tolerance cassette intact and
positioned at the distal ends of the DNA segment intended
for insertion into the corn genome, other variant constructs
were produced in which the orientation of the Cry3Bb
cassette was inverted or reversed relative to the design
present in the event MON 87411 DNA. These variant
constructs utilized the Zea mays PIIG promoter or a rice
Rec3 promoter to drive expression of Cry3Bb.

Transgenic events containing only these variant con-
structs/orientations of the Cry3Bb expression cassette were
compared to the event MON 87411 and to the currently
available commercial events MONS863 (containing only a
Cry3Bb expression cassette), MON88017 (containing a
Cry3Bb expression cassette operably linked to a CP4 EPSPS
expression cassette), and DAS-59122-7 (containing three
operably linked expression cassettes, two expressing in
tandem the dual Bt toxin components Cry34 and Cry35
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along with a gene conferring glufosinate tolerance). The
results as illustrated below in the examples show that the
event MON 87411 exhibited superior properties for root
directed expression of the Cry3Bb protein and the plurality
of transgenic events produced using the construct used for
generating the event MON 87411 were each more likely
than other events produced with other constructs to exhibit
efficacious control of corn rootworms.

Corn plants of the present invention and parts thereof
including seed, each containing the DNA corresponding to
event MON 87411, are within the scope of the present
invention. Such plants are resistant to corn rootworm infes-
tation and are insensitive to applications of the herbicide
glyphosate. Such plants include hybrids containing only one
MON 87411 allele, i.e., a genome characterized as heterozy-
gous with reference to the locus corresponding to the event
MON 87411 DNA. Such hybrids are produced by breeding
with desirable germplasm to insure hybrid vigor and other
agriculturally desirable properties of corn. Hybrids may be
produced by any number of methods but a preferred method
takes advantage of a first inbred (homozygous) parent that
contains the event MON 87411 specific allele on both
chromosomes at the locus at which the event MON 87411
DNA is inserted, and breeding the first inbred together with
a second inbred which does not contain the MON 87411
DNA. Both parental inbred varieties will have one or more
advantageous properties desirable in the progeny seed, i.e.
the hybrid seed.

A transgenic property or allele conferring some additional
trait to a plant containing the event MON 87411 DNA is
particularly desirable. Such transgenic alleles include other
transgenic events conferring corn rootworm resistance,
including but not limited to events such as DAS-59122-7;
MIR604; and 5307. Each of these events provides a supple-
mental corn rootworm toxic agent (DAS-59122-7 provides
PS149B1 (Cry34/Cry35) exhibiting rootworm toxic proper-
ties and herbicide tolerance to glufosinate; MIR604 provides
a modified Cry3Aa exhibiting rootworm toxic properties;
event 5307 provides FR8a gene exhibiting rootworm toxic
properties). Providing additional corn rootworm resistance
traits such as these may decrease the likelihood of the
development of resistance to any one of the corn rootworm
toxic agents provided. Other desirable traits include yield
and stress resistance or tolerance traits, nitrogen fixation
traits, traits modulating the use of water, resistance to fungal
infestation, resistance to herbicides such as dicamba (MON
87427), glufosinate, and the like, as well as resistance to
lepidopteran infestations. Lepidopteran infestation resis-
tance traits have been provided in the art and include the
transgenic corn events (and respective lepidopteran active
proteins) MONS810 (CrylAb), MON 89034 (Cryl A.105 and
Cry2Ab); TC1507 (CrylAc and CrylFa); DAS-06275-8
also known as TC-6275 (CrylFa and bar (providing glufo-
sinate tolerance)); MIR162 (Vip3Aa), BT176 (Cryl Ab); and
BT11 (CrylAb).

An alternative to providing any combination or all of
these traits in a single plant, particularly the insect resistance
traits corresponding to the event MON 87411 traits, the other
listed corn rootworm resistance traits, or the lepidopteran
resistance traits, would be to provide these in various
combinations of seed blends, in which certain seed in the
blend contain the MON 87411 traits and some combination
of only the listed coleopteran resistance traits and act
together below the ground to prevent infestations of corn
rootworms, while other seed in the blend contain only the
lepidopteran resistance traits and confer resistance to lepi-
dopteran infestations of corn above the ground. In this way,
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the seed in the blend provide refuge for each other, i.e. the
coleopteran protected seed and plants act as a refuge for the
plants conferring lepidopteran resistance, and vice versa.
Typically however, these traits would be provided in some
trait combination or package in which the MON 87411 traits
would be provided together in a single plant by breeding
with one or more of the lepidopteran resistance traits to
provide a complete package of pest resistance to the crop in
the field, and a small percentage of the seed (perhaps
between 1 and 20 percent or any number in between
including 2, 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, or 19 percent) would be traited only for herbicide
tolerance and would lack any pest protection traits and
would be planted into the field in a mix randomly with the
pest resistance traited seed or as a structured (separate) stand
of crops would act as a refuge both for the pests that attack
corn plants above the ground and pests that attack corn
plants below the ground.

In one aspect, the invention therefore provides a method
of protecting a field of corn plants comprising cultivating a
field of corn plants comprised of from about 50 to about 100
percent of corn plants comprising corn event MON 87411.

The construct inserted into the event MON 87411 pro-
vides particular advantages relative to the EPSPS expression
cassette. First, the presence of this cassette provides for ease
of'selection of the transgenic events into which the construct
has been inserted. Second, the cassette provides for control
of weeds in a field into which seed corresponding to event
MON 87411 have been planted. The field containing such
MON 87411 plants can be sprayed with an effective amount
of glyphosate to control the growth of weeks in the field that
are susceptible to glyphosate. For weeds that are not sus-
ceptible to glyphosate. As noted above, other transgenic
events that provide for tolerance to other herbicides such as
to dicamba or to glufosinate can be bred into a single hybrid
along with the event MON 87411, thus providing an efficient
means for controlling weeds in a field by applying two or
more of the herbicides glyphosate, dicamba, or glufosinate,
as the likelihood that weeds would be present that exhibit
tolerance to two or more of these herbicides would be
unlikely, and in such case, the corn crop would consist of
hybrids that exhibit resistance to such applications of her-
bicide combinations.

In one aspect, the invention provides a DNA molecule
comprising (a) the recombinant polynucleotide as set forth
in SEQ ID NO:12; and (b) the recombinant polynucleotide
as set forth in SEQ ID NO:14; and (c) the recombinant
polynucleotide as set forth in SEQ ID NO:16, wherein said
recombinant polynucleotide sequences are linked together
by phosphodiester linkage. In one embodiment, the DNA
molecule comprises SEQ ID NO:4.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatical representation of the trans-
genic insert in the genome of corn event MON 87411: [A]
represents SEQ ID NO:1, which is the contiguous sequence
of the transgenic DNA insert integrated into the genome of
corn LH244 and 5' and 3' genomic DNA flanking the
inserted DNA; [B] and [C] correspond to the relative posi-
tions of SEQ ID NOs:2 and 3, which form the 5' and 3'
transgene/genomic DNA junction sequences of event MON
87411, respectively; [D] represents SEQ ID NO:4, which is
the sequence of the transgenic DN A insert integrated into the
genome resulting in event MON 87411; [E] corresponds to
the relative positions of SEQ ID NO:5, SEQ ID NO:6 and
SEQ ID NO:7, each spanning the 5' junction between the
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terminal ends of the transgenic inserted DNA and the
flanking genomic DNA; [F] corresponds to the relative
positions of SEQ ID NO:8, SEQ ID NO:9 and SEQ ID
NO:10, each spanning the 3' junction between the terminal
ends of the transgenic inserted DNA and the flanking
genomic DNA; [G], [H] and [I] respectively represent the
three different expression cassettes corresponding to the
transgenic DNA construct inserted into the corn plant
genome resulting in event MON 87411; [J], and [K] repre-
sent oligonucleotide primers, oligonucleotide probes, and
DNA amplicons corresponding to the junctions of event
MON 87411.

FIG. 2 illustrates eleven different DNA constructs, (417,
416, 418, 419, 402, 403, 404, 423, 405, 406, and 890)
engineered to express up to three distinct cassettes, includ-
ing two plant-incorporated protectant (PIP) cassettes, target-
ing Western corn rootworm (WCR), and a single herbicide
tolerance cassette. The two PIP cassettes include (a) an
expression cassette for a Dv_Snf70 240-mer inverted repeat,
and (b) an expression cassette for a Cry3Bb protein. Each of
the constructs depicted comprise these expression cassettes
in varying order and orientation. Constructs 405 and 406
contain no herbicide tolerance cassette and construct 890
comprises only a single expression cassette for a Dv_Snf70
240-mer inverted repeat. The three constructs comprise a
total of sixteen genetic elements from the Left Border (LB)
through to the Right Border (RB): [1] LB; [2] Ps.RbcS2-E9
3' UTR; [3] 240-mer Dv_Snf70 inverted repeat gene; [4]
Corn DnaK intron; [5] CaMV 358 leader; [6] eCaMV 358
promoter; [7] Corn PIIG promoter; [8] Wheat Lhcb]1 leader;
[9] Rice Actl intron; [10] cry3Bb ORF; [11] Wheat Hsp17
3' UTR; [12] Rice TubA (promoter, leader, intron); [13]
CTP; [14] CP4 EPSPS; [15]Rice TubA 3' UTR; and [16] RB.

FIG. 3 [A]-[N] and [aa]-[mm] illustrate the operably
linked elements and flanking corn genome and their position
relative to each other as these are presented within the
transgenic DNA insertion position in the corn event
MONS87411 genome. The following descriptions identify the
composition, function and position for each of the elements
as set forth in SEQ ID NO:1.

[A] nucleotide position 1-500 as set forth in SEQ ID NO:1
corresponds to corn genome DNA adjacent to the transgenic
inserted DNA in corn event MON87411, which in this case
is arbitrarily assigned as the 5' end of the transgenic inserted
DNA.

[B] nucleotide position 807-1439 as set forth in SEQ ID
NO:1 corresponds to the reverse complement sequence of a
Pisum sativum ribulose bis phosphate carboxylase small
subunit E9 3' transcription termination and polyadenylation
signal.

[C] nucleotide position 1469-2098 as set forth in SEQ ID
NO:1 corresponds to the reverse complement sequence
designed to be expressed as an RNA molecule that folds into
a 240 nucleotide dsRNA and 150 nucleotide hairpin struc-
ture that is designed to target for suppression the Diabrotica
species orthologue of a yeast gene encoding an Snf7 protein
when provided in the diet of a Diabrotica species. A first 240
nucleotide segment corresponding to a portion of the Dia-
brotica snf7 orthologous gene is provided at nucleotide
position 1469-1708 as set forth in SEQ ID NO:1, a second
240 nucleotide segment corresponding to the reverse
complement of the first segment is set forth at nucleotide
position 1850-2098 as set forth in SEQ ID NO:1, and the
first and the second segments are operably linked by a 150
nucleotide spacer at nucleotide position 1709-1858 as set
forth in SEQ ID NO:1.
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[D] nucleotide position 2135-2938 as set forth in SEQ ID
NO:1 corresponds to the reverse complement sequence of an
intron derived from a Zea mays dnaK gene.

[E] nucleotide position 2839-3298 as set forth in SEQ ID
NO:1 corresponds to the reverse complement of a Cauli-
flower mosaic virus enhanced 35S promoter sequence and
an untranslated 5' leader sequence. This promoter, the asso-
ciated untranslated leader, the intron element [D] and the
transcription termination and polyadenylation element [B]
regulate the expression of element [C] in corn plant cells.

[F] nucleotide position 3586-4534 as set forth in SEQ 1D
NO:1 corresponds to a promoter sequence derived from a
Zea mays physical impedance induced protein gene
(Zm.PIIG). This promoter, the associated untranslated leader
[G], the intron element [H] and the transcription termination
and polyadenylation element [J] regulate the expression of
element [I]. This promoter is oriented relative to the pro-
moter [E] such that each promoter ([E] and [F]) will drive
divergent expression of their respective elements (|C] and
[I]) (see block arrows in FIG. 2 where the arrows are
representative of the respective promoters ([E] and [F]) in
the indicated direction of expression from the respective
promoter).

[G] nucleotide position 4541-4601 as set forth in SEQ ID
NO:1 corresponds to an untranslated 5' leader sequence
derived from a Triticum aestivum light harvesting complex
bl gene (Ta.Lhcbl).

[H] nucleotide position 4618-5097 as set forth in SEQ ID
NO:1 corresponds to an intron sequence derived from an
Oryza sativa Actin-1 gene (Os.Actl).

[1] nucleotide position 5107-7068 as set forth in SEQ ID
NO:1 corresponds to the nucleotide sequence encoding a
Cry3Bb corn rootworm toxic protein (cry3Bb). The encoded
Cry3Bb protein is pesticidal when provided in the diet of a
Diabrotica (corn rootworm) species.

[J] nucleotide position 7088-7297 as set forth in SEQ ID
NO:1 corresponds to the

sequence of a Triticum aestivum heat shock protein 17
(HSP17) transcription termination and polyadenylation sig-
nal.

[K] nucleotide position 7346-9526 as set forth in SEQ ID
NO:1 corresponds to a contiguous promoter-leader-intron
sequence derived from an Oryza sativa alpha tubulin-3 gene
(TubA-3). This promoter, with the associated leader and
intron, and the transcription termination and polyade-
nylation element [M] regulate the expression of element [L].

[L] nucleotide position 9531-11126 as set forth in SEQ ID
NO:1 corresponds to sequence of an Arabidopsis thaliana
cytoplasmic targeting peptide (CTP; from nucleotide posi-
tion 9531-9758), and a sequence of an EPSPS derived from
Agrobacterium CP4 (from nucleotide position 9759-11126).
When this sequence is transcribed and translated into protein
in a corn plant cell, the CTP is operably linked to the EPSPS.
When expressed in corn plant cells comprising event
MONS87411, this CTP-EPSPS provides tolerance to the
herbicide glyphosate.

[M] nucleotide position 11134-11715 as set forth in SEQ
ID NO:1 corresponds to the sequence of an Oryza sativa
alpha tubulin-3 gene (TubA-3) transcription termination and
polyadenylation signal.

[N] nucleotide position 11749-12248 as set forth in SEQ
ID NO:1 corresponds to corn genome DNA adjacent to the
transgenic inserted DNA in corn event MON87411, which in
this case is arbitrarily assigned as the 3' end of the transgenic
inserted DNA.

[aa] nucleotide position 501-806 as set forth in SEQ ID
NO:1 corresponds to the portion of the Agrobacterium
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tumefaciens octopine left border sequence of the 417 con-
struct adjacent to the genome at the arbitrarily assigned 5'
end of the transgenic DNA inserted into the corn genome to
form event MON 87411. The 5' end of [aa] as set forth in
SEQ ID NO: 1 is linked to the 3' end of element [A] to form
the unique 5' transgenic inserted DN A/corn genome junction
encompassed by SEQ ID NO:5, SEQ ID NO:6, SEQ ID
NO:7, and SEQ ID NO:21. The 3' end of element [aa] is
linked to the 5' end of element [B] to form a unique junction
within the transgenic inserted DNA that is encompassed by
SEQ ID NO:41.

[bb] nucleotide position 1440-1468 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [B] and [C]. The 5' end of [bb] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [B], and the 3' end
of element [bb] is linked to the 5' end of element [C] to form
a unique junction, encompassed by SEQ ID NO:42, within
the transgenic DNA inserted into the corn genome to form
event MON 87411.

[cc] nucleotide position 2099-2134 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [C] and [D]. The 5' end of [cc] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [C], and the 3' end
of element [cc] is linked to the 5' end of element [D] to form
a unique junction, encompassed by SEQ ID NO:43, within
the transgenic DNA inserted into the corn genome to form
event MON 87411.

[ee] nucleotide position 3299-3585 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [E] and [F]. The 5' end of [ee] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [E], and the 3' end
of element [ee] is linked to the 5' end of element [F] to form
a unique junction, encompassed by SEQ ID NO:44, within
the transgenic DNA inserted into the corn genome to form
event MON 87411.

[ff] nucleotide position 4535-4540 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [F] and [G]. The 5' end of [ff] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [F], and the 3' end
of element [ff] is linked to the 5' end of element [G] to form
a unique junction, encompassed by SEQ ID NO:45, within
the transgenic DNA inserted into the corn genome to form
event MON 87411.

[gg] nucleotide position 4602-4617 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [G] and [H]. The 5' end of [gg] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [G], and the 3' end
of element [gg] is linked to the 5' end of element [H] to form
a junction, encompassed by SEQ ID NO:46, within the
transgenic DNA inserted into the corn genome to form event
MON 87411, but which is not unique to event MON 87411.

[hh] nucleotide position 5098-5106 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [H] and [I]. The 5' end of [hh] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [H], and the 3' end
of element [hh] is linked to the 5' end of element [I] to form
a junction, encompassed by SEQ ID NO:47, within the
transgenic DNA inserted into the corn genome to form event
MON 87411, but which is not unique to event MON 87411.

[ii] nucleotide position 7069-7087 as set forth in SEQ ID
NO:1 corresponds to the an intervening sequence between
elements [I] and [J]. The 5' end of [ii] as set forth in SEQ ID
NO:1 is linked to the 3' end of element [I], and the 3' end of
element [ii] is linked to the 5' end of element [J] to form a
junction, encompassed by SEQ ID NO:48, within the trans-
genic DNA inserted into the corn genome to form event
MONS87411, but which is not unique to event MON 87411.
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[7i] nucleotide position 7298-7345 as set forth in SEQ 1D
NO:1 corresponds to the intervening sequence between
elements [J] and [K]. The 5' end of [jj] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [J], and the 3' end
of element [jj] is linked to the 5' end of element [K] to form
a unique junction, encompassed by SEQ ID NO:49, within
the transgenic DNA inserted into the corn genome to form
event MON 87411.

[kk] nucleotide position 9527-9530 as set forth in SEQ ID
NO:1 corresponds to the intervening sequence between
elements [K] and [L]. The 5' end of [kk] as set forth in SEQ
ID NO:1 is linked to the 3' end of element [K], and the 3' end
of element [KK] is linked to the 5' end of element [L] to form
a unique junction, encompassed by SEQ ID NO:50, within
the transgenic DNA inserted into the corn genome to form
event MON 87411.

[11] nucleotide position 11127-11133 as set forth in SEQ
ID NO:1 corresponds to the an intervening sequence
between elements [L] and [M]. The 5' end of [11] as set forth
in SEQ ID NO:1 is linked to the 3' end of element [L], and
the 3' end of element [11] is linked to the 5' end of element
[M] to form a unique junction, encompassed by SEQ ID
NO:51, within the transgenic DNA inserted into the corn
genome to form event MON 87411.

[mm] nucleotide position 11716-11748 as set forth in
SEQ ID NO:1 corresponds to the a portion of the Agrobac-
terium tumefaciens nopaline right border sequence of the
417 construct adjacent to the genome at the arbitrarily
assigned 3' end of the transgenic DNA inserted into the corn
genome to form event MON 87411. The 5' end of [mm] as
set forth in SEQ ID NO:1 is linked to the 3' end of element
[M], and the 3' end of element [mm] is linked to the 5' end
of element [N] to form a unique transgenic inserted DNA/
corn genome junction encompassed by SEQ ID NO:52.

FIG. 4 Illustration of cassette orientation for vectors
tested to show higher efficacy of divergent promoters driving
expression of corn rootworm toxic agents compared to
vectors with a tandem orientation of promoters driving
expression of corn rootworm toxic agents.

BRIEF DESCRIPTION OF THE SEQUENCES

SEQ ID NO:1 is a nucleotide sequence of event MON
87411, and represents from 5' to 3', a segment of the 5'
genomic DNA flanking (adjacent to) the inserted transgenic
DNA (500 nucleotides), the inserted transgenic DNA (11,
248 nucleotides), and a segment of the 3' genomic DNA
flanking (adjacent to) the inserted transgenic DNA (500
nucleotides) in event MON 87411.

SEQ ID NO:2 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
5' genomic DNA adjacent to the inserted transgenic DNA
(500 nucleotides), and the inserted transgenic DNA border
remnant (263 nucleotides) of event MON 87411.

SEQ ID NO:3 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', the inserted
transgenic DNA border remnant (15 nucleotides), and a
segment of the 3' genomic DNA adjacent to the inserted
genomic DNA (500 nucleotides) of event MON 87411.

SEQ ID NO:4 is a nucleotide sequence of event MON
87411, and represents the inserted genomic DNA (11248
nucleotides) of event MON 87411.

SEQ ID NO:5 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
5' genomic DNA adjacent to the inserted transgenic DNA
(50 nucleotides), and the inserted transgenic DNA border
remnant (263 nucleotides) of event MON 87411.



US 9,441,240 B2

13

SEQ ID NO:6 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
'S genomic DNA adjacent to the inserted transgenic DNA
(110 nucleotides), and the inserted transgenic DNA border
remnant (263 nucleotides) of event MON 87411.

SEQ ID NO:7 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
5' genomic DNA adjacent to the inserted transgenic DNA
(145 nucleotides), and the inserted transgenic DNA border
remnant (263 nucleotides) of event MON 87411.

SEQ ID NO:8 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
inserted transgenic DNA (83 nucleotides), and a segment of
the 3' genomic DNA adjacent to the inserted transgenic
DNA (34 nucleotides) of event MON 87411.

SEQ ID NO:9 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
inserted transgenic DNA (83 nucleotides), and a segment of
the 3' genomic DNA adjacent to the inserted transgenic
DNA (90 nucleotides) of event MON 87411.

SEQ ID NO:10 is a nucleotide junction sequence of event
MON 87411, and represents from 5' to 3', a segment of the
inserted transgenic DNA (83 nucleotides), and a segment of
the 3' genomic DNA adjacent to the inserted transgenic
DNA (255 nucleotides) of event MON 87411.

SEQ ID NO:11 is a nucleotide sequence of a cDNA
sequence from Diabrotica virgifera virgifera (Western Corn
Rootworm) encoding an ESCRT-III complex subunit that is
orthologous to yeast Snf7.

SEQ ID NO:12 is a nucleotide sequence representing the
antisense strand of a DNA expression cassette that includes
a recombinant gene engineered to express an inverted repeat
RNA molecule. The inverted repeat DNA segments corre-
spond to positions 663 through 902 and to positions 1292
through 1053. The inverted repeat DNA sequences corre-
spond to the nucleotide sequence of SEQ ID NO:11 from
nucleotide position 151-390.

SEQ ID NO:13 is a ribonucleotide sequence transcribed
from the DNA as set forth in SEQ ID NO:12.

SEQ ID NO:14 is a nucleotide sequence representing the
sense strand of a DNA expression cassette that includes a
recombinant gene engineered to encode and express a corn
rootworm toxic Cry3Bb protein.

SEQ ID NO:15 is an amino acid sequence translation of
a polynucleotide corresponding to positions 1522-3480 of
SEQ ID NO:14, and representing a corn rootworm toxic
Cry3Bb protein.

SEQ ID NO:16 is a nucleotide sequence representing the
sense strand of a DNA expression cassette that includes a
recombinant gene engineered to encode and express a
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) pro-
tein.

SEQ ID NO:17 is an amino acid sequence translation of
a polynucleotide corresponding to positions 2186 through
3781 of SEQ ID NO:16, and representing an EPSPS protein
that exhibits insensitivity to the herbicide glyphosate.

SEQ ID NO:18 is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ27011, and is identical to
the nucleotide sequence corresponding to positions 462-490
of SEQ ID NO:1.

SEQ ID NO:19 is a nucleotide sequence of a synthetic
oligonucleotide referred to as PB3552, and is identical to the
reverse complement of the nucleotide sequence correspond-
ing to positions 502-515 of SEQ ID NO:1. PB3552 can be
5' labeled with a 6-carboxyfluorescein moiety (6-FAMT™)
and 3' labeled with a quencher moiety for use in combination
with a pair of thermal amplification primers, e.g., SQ27011
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and SQ9085, and capable of use in TAQMAN® DNA
amplification method to detect the presence of event MON
87411 DNA in a biological sample that contains corn event
MON 87411 DNA.

SEQ ID NO:20 is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ9085, and is identical to the
reverse complement of the nucleotide sequence correspond-
ing to positions 516-541 of SEQ ID NO:1.

SEQ ID NO:21 is a nucleotide sequence of event MON
87411, and corresponds to positions 462-541 of SEQ ID
NO:1. An amplicon exhibiting this sequence can be pro-
duced with a pair of thermal amplification primers, e.g.,
SQ27011 and SQY085.

SEQ ID NO:22 is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ27066, and is identical to
the nucleotide sequence corresponding to positions 11710-
11728 of SEQ ID NO:1.

SEQ ID NO:23 is a nucleotide sequence of a synthetic
oligonucleotide referred to as PB11300, and is identical to
the nucleotide sequence corresponding to positions 11731-
11755 of SEQ ID NO:1. PB11300 can be 5' labeled with a
6-carboxyfluorescein moiety (6-FAM™) and 3' labeled with
a quencher moiety. Labeled this way, PB11300 can be used
in combination with a pair of PCR primers, e.g., SQ27066
and SQ26977, to detect event MON 87411 in a TAQMAN®
assay.

SEQ ID NO:24 is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ26977, and is identical to
the reverse complement of the nucleotide sequence corre-
sponding to positions 11756-11784 of SEQ ID NO:1.

SEQ ID NO:25 is a nucleotide sequence of event MON
87411, and corresponds to positions 11710-11784 of SEQ
ID NO:1. An amplicon exhibiting this sequence can be
amplified with a pair of primers, e.g. SQ27066 and
SQ26977, and is diagnostic of event MON 87411.

SEQ ID NO:26 is a nucleotide sequence representing the
DNA construct #417.

SEQ ID NO:27 is a nucleotide sequence representing the
DNA construct #416.

SEQ ID NO:28 is a nucleotide sequence representing the
DNA construct #418.

SEQ ID NO:29 is a nucleotide sequence representing the
DNA construct #419.

SEQ ID NO:30 is a nucleotide sequence representing the
DNA construct #402.

SEQ ID NO:31 is a nucleotide sequence representing the
DNA construct #403.

SEQ ID NO:32 is a nucleotide sequence representing the
DNA construct #404.

SEQ ID NO:33 is a nucleotide sequence representing the
DNA construct #423.

SEQ ID NO:34 is a nucleotide sequence representing the
DNA construct #405.

SEQ ID NO:35 is a nucleotide sequence representing the
DNA construct #406.

SEQ ID NO:36 is a nucleotide sequence representing the
DNA construct #890.

SEQ ID NO:37 is a nucleotide sequence of the L.H244
corn plant representing the wild-type allele of event MON
87411. An amplicon exhibiting this nucleotide sequence can
be produced with a pair of PCR primers, e.g., SQ27011 and
SQ26977, and is diagnostic of the wild-type allele of event
MON 87411.

SEQ ID NO:38 is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ20221.

SEQ ID NO:39 is a nucleotide sequence of a synthetic
oligonucleotide referred to as PB10065. PB10065 can be 5'



US 9,441,240 B2

15
labeled with VIC™ and 3' labeled with a quencher moiety.
Labeled this way, PB10065 can be used in combination with
a pair of PCR primers, e.g., SQ10065 and SQ20222, to
detect the presence of a segment of an endogenous gene of
corn in a TAQMAN® assay.

SEQ ID NO:40 is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ20222.

SEQ ID NOs:41-52 are nucleotide sequences of regions
of SEQ ID NO:1, where each SEQ ID NO: encompasses a
junction formed by intervening sequence and the expression
cassette elements as detailed in the brief description for FIG.
3.

DETAILED DESCRIPTION

The inventors have identified a transgenic corn event
MON 87411 exhibiting superior properties and performance
compared to existing transgenic corn plants. The corn event
MON 87411 contains three operably linked expression cas-
settes which collectively confer the traits of corn rootworm
resistance and glyphosate herbicide tolerance to corn cells,
corn tissues, corn seed and corn plants containing the
transgenic event MON 87411. The corn event MON 87411
provides two modes of action against corn rootworm pest
species (including Diabrotica spp., especially when the pest
is Diabrotica virgifera virgifera (Western Corn Rootworm,
WCR), Diabrotica barberi (Northern Corn Rootworm,
NCR), Diabrotica virgifera zeae (Mexican Corn Rootworm,
MCR), Diabrotica balteata (Brazilian Corn Rootworm
(BZR) or Brazilian Corn Rootworm complex (BCR) con-
sisting of Diabrotica viridula and Diabrotica speciosa), or
Diabrotica undecimpunctata howardii (Southern Corn
Rootworm, SCR)). Other transgenic corn events have been
referenced in the art that provide various embodiments
conferred singly, such as MONS863 (conferring the trait of
resistance to corn rootworms by expression of a Cry3Bb
insecticidal toxin protein), or transgenic corn events provid-
ing two or more traits such as in corn event MON8S8017
(conferring the trait of resistance to corn rootworms by
expression of a Cry3Bb insecticidal toxin protein and the
trait of resistance to glyphosate herbicide by expression of a
glyphosate insensitive EPSPS) and corn event DAS 59122-7
(conferring the trait of resistance to corn rootworms by
expression of a binary Bacillus thuringiensis toxin
PS149B1, also known as Cry34/Cry35, and the trait of
tolerance to the herbicide glufosinate). Other art discloses
the combination by breeding of the traits conferred by the
corn events MON88017 or DAS 59122-7 with a transgenic
corn event conferring the trait of corn rootworm resistance
resulting from the expression of a dsRNA targeting for
suppression a corn rootworm gene essential for the root-
worms’ survival (U.S. Pat. No. 7,943,819). Inherent in such
combinations are the problems associated with the need for
breeding these multiple traits located in multiple different
loci and on multiple chromosomes within the corn genome
together into a single corn plant and maintaining those traits
as hybrids in dozens if not hundreds of different corn
germplasm varieties. The solution for such problems would
be to include combinations of these traits together in a single
locus. The inventors herein provide one such solution to the
problem in the form of the corn event MON 87411, which
combines three covalently linked expression cassettes
together in a single locus within the corn genome, these
expression cassettes conferring the traits of corn rootworm
resistance and glyphosate herbicide tolerance to the corn
cells, corn tissues, corn seed and corn plants containing the
transgenic event MONS87411. Use of corn event MON
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87411 provides major benefits to corn growers: a) protection
from economic losses due to the corn rootworm larvae by
providing two different corn rootworm resistance modes of
action, and b) the ability to apply glyphosate containing
agricultural herbicides to the corn crop for broad-spectrum
weed control. Additionally, the transgenes encoding the corn
rootworm and glyphosate tolerant traits are linked on the
same DNA segment and occur at a single locus in the
genome of MON 87411, providing for enhanced breeding
efficiency and enables the use of molecular markers to track
the transgene insert in the breeding populations and progeny
thereof.

The corn event MON 87411 was produced by an Agro-
bacterium mediated transformation process of an inbred
corn line with the plasmid construct pMON120417. This
plasmid construct contains the linked plant expression cas-
settes with the regulatory genetic elements necessary for
expression in corn plant cells of a CP4 EPSPS protein, as
well as a Cry3Bb protein and a dsRNA targeting for sup-
pression an essential gene in the cells of corn rootworms
when corn cells containing corn event MON 87411 are
provided in the diet of such corn rootworms. Corn cells were
regenerated into intact corn plants and individual plants
were selected from the population of plants that showed
integrity of the plant expression cassettes and resistance to
glyphosate and corn rootworm larvae feeding damage. A
corn plant that contains in its genome the linked plant
expression cassettes present in corn event MON 87411 is an
aspect of the present invention.

The plasmid DNA inserted into the genome of corn event
MON 87411 was characterized by detailed molecular analy-
ses. These analyses included: the insert number (number of
integration sites within the corn genome), the copy number
(the number of copies of the T-DNA within one locus), and
the integrity of the transgenic inserted DNA. The plasmid
construct containing the three linked expression cassettes
inserted into the corn genome giving rise to the event MON
87411 contains multiple segments (junction sequences
between elements used to build or construct the several
expression cassettes) that are not known to appear naturally
in the corn genome nor in other vectors or transgenic events
of corn or otherwise (for example, sequences as set forth in
SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, SEQ ID NO:10; SEQ ID NO:12, SEQ 1D
NO:14, SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:25,
SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID
NO: 44, SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, and SEQ ID NO: 52). In addition, the
transformation event that gave rise to the inserted transgenic
DNA in the event MON 87411 is characterized herein as an
insertion into a single locus in the corn genome, resulting in
two new loci or junction sequences between the inserted
DNA and the corn genome DNA (additional junction
sequences) that are of sufficient length to be unique only to
a corn genome comprising event MON 87411. These junc-
tion sequences are useful for detecting the presence of the
event MON 87411 DNA in corn cells, tissue, seed and plants
or plant products (commodity products). DNA molecular
probes and primer pairs are described herein that have been
developed for use in identifying the presence of these
various junction segments in biological samples containing
or suspected of containing corn cells, seed, plant parts or
plant tissue that contain the event MON 87411 DNA. The
data show that event MON 87411 contains a single T-DNA
insertion with one copy of the inserted transgenic DNA. No
additional elements from the transformation vector



US 9,441,240 B2

17

pMON120714 other than portions of the Agrobacterium
tumefaciens left and right border regions used for transgenic
DNA transfer from the plant transformation plasmid to the
corn genome have been identified in event MON 87411.
Finally, thermal amplification producing specific amplicons
diagnostic for the presence of such event MON 87411 DNA
in a sample, and DNA sequence analyses were performed to
determine the arbitrarily assigned 5' and 3' insert-to-plant
genome junctions, confirm the organization of the elements
within the insert, and determine the complete DNA sequence
of the inserted transgene DNA in corn plant event MON
87411 (SEQ ID NO:1).

Dozens of transgenic events were produced using the
construct used to produce the transgenic event MON 87411,
and different constructs were produced and used to produce
many dozens of other transgenic corn events which were
compared to the MON 87411 and similar events. These
events were all tested for efficacy for controlling corn
rootworms in diet bioassays in which the transgenic corn
plant event tissues were provided in the diet of corn root-
worm larvae. It was determined that the orientation of
expression of the two different expression cassettes respon-
sible for conferring the corn rootworm resistance traits to the
various events was critical to the efficacy of the events in
providing corn rootworm control when the corn event cells
expressing these resistance traits were provided in the diet of
the corn rootworm larvae. Two different promoters, CAMV
€358 and Zm.PIIG, were observed to provide surprising and
superior efficacy of corn events containing expression cas-
settes expressing the dsRNA corn rootworm protectant from
the 35S promoter and the Cry3Bb corn rootworm toxic
protein from an a Zm.PIIG promoter that was adjacent to
and divergent from the 35S promoter. When these promot-
ers were in this particular orientation significantly improved
ratios of transgenic events exhibiting efficacy were obtained.

Unless otherwise noted herein, terms are to be understood
according to conventional usage by those of ordinary skill in
the relevant art. Definitions of common terms in molecular
biology may also be found in Rieger et al., Glossary of
Genetics: Classical and Molecular, 5th edition, Springer-
Verlag: New York, 1991; and Lewin, Genes V, Oxford
University Press: New York, 1994. As used herein, the term
“corn” means Zea mays and includes all plant varieties that
can be bred with corn plants comprising MON 87411. As
used herein, the term “comprising” means “including but not
limited to”.

The present invention provides for transgenic plants
which have been transformed with a DNA construct that
contains at least three expression cassettes; a first expression
cassette expressing a corn rootworm toxic amount of a
dsRNA designed to suppress a corn rootworm essential gene
orthologous to a yeast snf7 gene, a second expression
cassette expresses corn rootworm toxic amounts of Cry3Bb
delta-endotoxin, and a third expression cassette that
expresses a glyphosate tolerance enzyme CP4 EPSPS that is
insensitive to glyphosate inhibition. Corn plants transformed
according to the methods and with the DNA construct
disclosed herein are resistant to CRW and tolerant to appli-
cations of glyphosate herbicide. The linked agronomic traits
provide ease in maintaining these traits together in a breed-
ing population, and exhibit greater corn rootworm efficacy
than plants containing only a single corn rootworm inhibi-
tion gene or that contain the same corn rootworm inhibition
genes (Cry3Bb and dsRNA) that are combined as a breeding
stack.

A transgenic “plant” is produced by transformation of a
plant cell with heterologous DNA, i.e., a polynucleic acid
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construct that includes a transgene of interest; regeneration
of a population of plants resulting from the insertion of the
transgene into the genome of the plant cell, and selection of
a particular plant characterized by insertion into a particular
genome location. The term “event” refers to the original
transformant plant and progeny of the transformant that
include the heterologous DNA. The term “event” also
includes progeny produced by a sexual outcross between the
event and another plant wherein the progeny includes the
heterologous DNA. Even after repeated back-crossing to a
recurrent parent, the inserted DNA and flanking genomic
DNA from the transformed parent event is present in the
progeny of the cross at the same chromosomal location. The
term “event” also refers to DNA from the original transfor-
mant comprising the inserted DNA, and flanking genomic
sequence immediately adjacent to the inserted DNA, that
would be expected to be transferred to a progeny that
receives the inserted DNA including the transgene of interest
as the result of a sexual cross of one parental line that
includes the inserted DNA (e.g., the original transformant
and progeny resulting from selfing) and a parental line that
does not contain the inserted DNA. The present invention is
related to the transgenic event, corn plant comprising MON
87411, progeny thereof, and DNA compositions contained
therein.

A “probe” is an isolated nucleic acid to which is attached
a conventional detectable label or reporter molecule, e.g., a
radioactive isotope, ligand, chemiluminescent agent, or
enzyme. Such a probe is complementary to a strand of a
target nucleic acid, in the case of the present invention, to a
strand of genomic DNA from MON 87411 whether from a
MON 87411 plant or from a sample that includes MON
87411 DNA. Probes according to the present invention
include not only deoxyribonucleic or ribonucleic acids, but
also polyamides and other probe materials that bind specifi-
cally to a target DNA sequence and can be used to detect the
presence of that target DNA sequence.

DNA primers are isolated polynucleic acids that are
annealed to a complementary target DNA strand by nucleic
acid hybridization to form a hybrid between the primer and
the target DNA strand, then extended along the target DNA
strand by a polymerase, e.g., a DNA polymerase. A DNA
primer pair or a DNA primer set of the present invention
refer to two DNA primers useful for amplification of a target
nucleic acid sequence, e.g., by the polymerase chain reaction
(PCR) or other conventional polynucleic acid amplification
methods.

DNA probes and DNA primers are generally 11 poly-
nucleotides or more in length, often 18 polynucleotides or
more, 24 polynucleotides or more, or 30 polynucleotides or
more. Such probes and primers are selected to be of suffi-
cient length to hybridize specifically to a target sequence
under high stringency hybridization conditions. Preferably,
probes and primers according to the present invention have
complete sequence similarity with the target sequence,
although probes differing from the target sequence that
retain the ability to hybridize to target sequences may be
designed by conventional methods.

Primers and probes based on the flanking genomic DNA
and insert sequences disclosed herein can be used to confirm
(and, if necessary, to correct) the disclosed DNA sequences
by conventional methods, e.g., by re-cloning and sequencing
such DNA molecules.

The nucleic acid probes and primers of the present
invention hybridize under stringent conditions to a target
DNA molecule. Any conventional nucleic acid hybridization
or amplification method can be used to identify the presence
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of DNA from a transgenic plant in a sample. Polynucleic
acid molecules, also referred to as nucleic acid segments, or
fragments thereof are capable of specifically hybridizing to
other nucleic acid molecules under certain circumstances.
As used herein, two polynucleic acid molecules are said to
be capable of specifically hybridizing to one another if the
two molecules are capable of forming an anti-parallel,
double-stranded nucleic acid structure. A nucleic acid mol-
ecule is said to be the “complement” of another nucleic acid
molecule if they exhibit complete complementarity. As used
herein, molecules are said to exhibit “complete complemen-
tarity” when every nucleotide of one of the molecules is
complementary to a nucleotide of the other. Two molecules
are said to be “minimally complementary” if they can
hybridize to one another with sufficient stability to permit
them to remain annealed to one another under at least
conventional “low-stringency” conditions. Similarly, the
molecules are said to be “complementary” if they can
hybridize to one another with sufficient stability to permit
them to remain annealed to one another under conventional
“high-stringency” conditions. Conventional stringency con-
ditions are described by Sambrook et al., 1989, and by
Haymes et al., In: Nucleic Acid Hybridization, A Practical
Approach, IRL Press, Washington, D.C. (1985), Departures
from complete complementarity are therefore permissible,
as long as such departures do not completely preclude the
capacity of the molecules to form a double-stranded struc-
ture. In order for a nucleic acid molecule to serve as a primer
or probe it need only be sufficiently complementary in
sequence to be able to form a stable double-stranded struc-
ture under the particular solvent and salt concentrations
employed.

As used herein, a substantially homologous sequence is a
nucleic acid sequence that will specifically hybridize to the
complement of the nucleic acid sequence to which it is being
compared under high stringency conditions. Appropriate
stringency conditions that promote DNA hybridization, for
example, 6.0x sodium chloride/sodium citrate (SSC) at
about 45° C., followed by a wash of 2.0xSSC at 50° C., are
known to those skilled in the art or can be found in Current
Protocols in Molecular Biology, John Wiley & Sons, N.Y.
(1989), 6.3.1-6.3.6. For example, the salt concentration in
the wash step can be selected from a low stringency of about
2.0xSSC at 50° C. to a high stringency of about 0.2xSSC at
50° C. In addition, the temperature in the wash step can be
increased from low stringency conditions at room tempera-
ture, about 22° C., to high stringency conditions at about 65°
C. Both temperature and salt may be varied, or either the
temperature or the salt concentration may be held constant
while the other variable is changed. In a preferred embodi-
ment, a polynucleic acid of the present invention will
specifically hybridize to one or more of the nucleic acid
molecules set forth in SEQ ID NOs: 1,2,3,4,5,6,7,8,9,
10, 12, 14, 16, 21, 25, 41, 42, 43, 44, 45, 49, 50, 51, or 52
or complements thereof or fragments of either under mod-
erately stringent conditions, for example at about 2.0xSSC
and about 65° C. In a particularly preferred embodiment, a
nucleic acid of the present invention will specifically hybrid-
ize to one or more of the nucleic acid molecules set forth in
SEQIDNOs: 1,2,3,4,5,6,7,8,9,10, 12, 14, 16, 21, 25,
41, 42, 43, 44, 45, 49, 50, 51, or 52 or complements or
fragments of either under high stringency conditions. In one
aspect of the present invention, a preferred marker nucleic
acid molecule of the present invention has the nucleic acid
sequence set forth in SEQ ID NO:1, or SEQ ID NO:2, or
SEQ ID NO:3, or SEQ ID NO:4, or SEQ ID NO:5, or SEQ
ID NO:6, or SEQ ID NO:7, or SEQ ID NO:8, or SEQ ID
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NO:9, or SEQ ID NO:10; or SEQ ID NO:12, or SEQ ID
NO:14, OR SEQ ID NO:16, or SEQ ID NO:21, or SEQ ID
NO:25, or SEQ ID NO: 41, or SEQ ID NO: 42, or SEQ ID
NO: 43, or SEQ ID NO: 44, or SEQ ID NO: 45, or SEQ ID
NO: 49, or SEQ ID NO: 50, or SEQ ID NO: 51, or SEQ ID
NO: 52 or complements thereof or fragments of either. The
hybridization of the probe to the target DNA molecule can
be detected by any number of methods known to those
skilled in the art, these can include, but are not limited to,
fluorescent tags, radioactive tags, antibody based tags, and
chemiluminescent tags.

Regarding the amplification of a target nucleic acid
sequence (e.g., by PCR) using a particular amplification
primer pair, “stringent conditions” are conditions that permit
the primer pair to hybridize only to the target nucleic acid
sequence to which a primer having the corresponding wild-
type sequence (or its complement) would bind and prefer-
ably to produce a unique amplification product, the ampli-
con, in a DNA thermal amplification reaction.

The term “specific for (a target sequence)” indicates that
a probe or primer hybridizes under stringent hybridization
conditions only to the target sequence in a sample compris-
ing the target sequence.

As used herein, “amplified DNA” or “amplicon” refers to
the product of polynucleic acid amplification method
directed to a target polynucleic acid molecule that is part of
a polynucleic acid template. For example, to determine
whether a corn plant resulting from a sexual cross contains
transgenic plant genomic DNA from a corn plant comprising
MON 87411 of the present invention, DNA that is extracted
from a corn plant tissue sample may be subjected to a
polynucleic acid amplification method using a primer pair
that includes a primer derived from a DNA sequence in the
genome of a MON 87411 comprising plant adjacent to the
insertion site of the inserted heterologous DNA (transgene
DNA), and a second primer derived from the inserted
heterologous DNA to produce an amplicon that is diagnostic
for the presence of the MON 87411 plant DNA. The
diagnostic amplicon is of a length and has a DNA sequence
that is also diagnostic for the plant genomic DNA. The
amplicon may range in length from the combined length of
the primer pair plus one nucleotide base pair, preferably plus
about fifty nucleotide base pairs, more preferably plus about
two hundred-fifty nucleotide base pairs, and even more
preferably plus about four hundred-fifty nucleotide base
pairs or more. Alternatively, a primer pair can be derived
from genomic sequence on both sides of the inserted heter-
ologous DNA so as to produce an amplicon that includes the
entire insert polynucleotide sequence (e.g., a forward primer
isolated from the genomic portion of SEQ ID NO:1 and a
reverse primer isolated from the genomic portion of SEQ ID
NO:1 that amplifies a DNA molecule comprising the a
junction sequence identified herein in the event MON 87411
genome). A member of a primer pair derived from the plant
genomic sequence adjacent to the inserted transgenic DNA
is located a distance from the inserted DNA sequence, this
distance can range from one nucleotide base pair up to about
twenty thousand nucleotide base pairs. The use of the term
“amplicon” specifically excludes primer dimers that may be
formed in the DNA thermal amplification reaction.

Polynucleic acid amplification can be accomplished by
any of the various polynucleic acid amplification methods
known in the art, including the polymerase chain reaction
(PCR). Amplification methods are known in the art and are
described, inter alia, in U.S. Pat. Nos. 4,683,195 and 4,683,
202 and in PCR Protocols: A Guide to Methods and Appli-
cations, ed. Innis et al., Academic Press, San Diego, 1990.
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PCR amplification methods have been developed to amplify
up to 22 kb (kilobase) of genomic DNA and up to 42 kb of
bacteriophage DNA (Cheng et al., Proc. Natl. Acad. Sci.
USA 91:5695-5699, 1994). These methods as well as other
methods known in the art of DNA amplification may be used
in the practice of the present invention. The sequence of the
heterologous DNA insert or flanking genomic DNA
sequence from event MON 87411 can be verified (and
corrected if necessary) by amplifying such DNA molecules
from event MON 87411 comprising seed or plants grown
from the seed deposited with the ATCC having accession no.
PTA-12669, using primers derived from the sequences pro-
vided herein, followed by standard DNA sequencing of the
PCR amplicon or cloned DNA fragments thereof.

DNA detection kits that are based on DNA amplification
methods contain DNA primer molecules that hybridize
specifically to a target DNA and amplify a diagnostic
amplicon under the appropriate reaction conditions. The kit
may provide an agarose gel based detection method or any
number of methods of detecting the diagnostic amplicon that
are known in the art. A kit that contains DNA primers that
are homologous or complementary to any portion of the corn
genomic region as set forth in SEQ ID NO:1 and to any
portion of the inserted transgenic DNA as set forth in SEQ
ID NO:1 is an object of the invention. DNA molecules
useful as DNA primers can be selected from the disclosed
transgene/genomic DNA sequence of MON 87411 (SEQ ID
NO:1) by those skilled in the art of DNA amplification.

The diagnostic amplicon produced by these methods may
be detected by a plurality of techniques. One such method is
Genetic Bit Analysis (Nikiforov, et al. Nucleic Acid Res.
22:4167-4175, 1994) where a DNA oligonucleotide is
designed that overlaps both the adjacent flanking genomic
DNA sequence and the inserted DNA sequence. The oligo-
nucleotide is immobilized in wells of a microtiter plate.
Following PCR of the region of interest (using one primer in
the inserted sequence and one in the adjacent flanking
genomic sequence), a single-stranded PCR product can be
hybridized to the immobilized oligonucleotide and serve as
a template for a single base extension reaction using a DNA
polymerase and labeled dideoxynucleotide triphosphates
(ddNTPs) specific for the expected next base. Readout may
be fluorescent or ELISA-based. A signal indicates presence
of the transgene/genomic sequence due to successful ampli-
fication, hybridization, and single base extension.

Another method is the Pyrosequencing technique as
described by Winge (Innov. Pharma. Tech. 00:18-24, 2000).
In this method an oligonucleotide is designed that overlaps
the adjacent genomic DNA and insert DNA junction. The
oligonucleotide is hybridized to single-stranded PCR prod-
uct from the region of interest (one primer in the inserted
sequence and one in the flanking genomic sequence) and
incubated in the presence of a DNA polymerase, ATP,
sulfurylase, luciferase, apyrase, adenosine 5' phosphosulfate
and luciferin. DNTPs are added individually and the incor-
poration results in a light signal that is measured. A light
signal indicates the presence of the transgene/genomic
sequence due to successful amplification, hybridization, and
single or multi-base extension.

Fluorescence Polarization as described by Chen, et al.,
(Genome Res. 9:492-498, 1999) is a method that can be used
to detect the amplicon of the present invention. Using this
method an oligonucleotide is designed that overlaps the
genomic flanking and inserted DNA junction. The oligo-
nucleotide is hybridized to single-stranded PCR product
from the region of interest (one primer in the inserted DNA
and one in the flanking genomic DNA sequence) and incu-
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bated in the presence of a DNA polymerase and a fluores-
cent-labeled ddNTP. Single base extension results in incor-
poration of the ddNTP. Incorporation can be measured as a
change in polarization using a fluorometer. A change in
polarization indicates the presence of the transgene/genomic
sequence due to successful amplification, hybridization, and
single base extension.

Tagman® (PE Applied Biosystems, Foster City, Calif.) is
described as a method of detecting and quantifying the
presence of a DNA sequence and is fully understood in the
instructions provided by the manufacturer. Briefly, a FRET
oligonucleotide probe is designed that overlaps the genomic
flanking and insert DNA junction. The FRET probe and PCR
primers (one primer in the insert DNA sequence and one in
the flanking genomic sequence) are cycled in the presence of
a thermostable polymerase and dNTPs. Hybridization of the
FRET probe results in cleavage and release of the fluores-
cent moiety away from the quenching moiety on the FRET
probe. A fluorescent signal indicates the presence of the
transgene/genomic sequence due to successful amplification
and hybridization.

Molecular Beacons have been described for use in
sequence detection as described in Tyangi, et al. (Nature
Biotech. 14:303-308, 1996) Briefly, a FRET oligonucleotide
probe is designed that overlaps the flanking genomic and
insert DNA junction. The unique structure of the FRET
probe results in it containing secondary structure that keeps
the fluorescent and quenching moieties in close proximity.
The FRET probe and PCR primers (one primer in the insert
DNA sequence and one in the flanking genomic sequence)
are cycled in the presence of a thermostable polymerase and
dNTPs. Following successful PCR amplification, hybridiza-
tion of the FRET probe to the target sequence results in the
removal of the probe secondary structure and spatial sepa-
ration of the fluorescent and quenching moieties. A fluores-
cent signal results. A fluorescent signal indicates the pres-
ence of the flanking/transgene insert sequence due to
successful amplification and hybridization.

DNA detection kits can be developed using the compo-
sitions disclosed herein and the methods well known in the
art of DNA detection. The kits are useful for identification of
corn event MON 87411 DNA in a sample and can be applied
to methods for breeding corn plants containing MON 87411
DNA. A kit contains DNA molecules that are useful as
primers or probes and that are homologous or complemen-
tary to at least the applicable portions of SEQ ID NO:1 as
described herein. The DNA molecules can be used in DNA
amplification methods (PCR) or as probes in polynucleic
acid hybridization methods, i.e., Southern analysis, northern
analysis.

Junction sequences may be represented by a sequence
from the group consisting of SEQ ID NO:2, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, SEQ ID NO:10; SEQ ID NO:21, SEQ ID
NO:25, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43,
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:49, SEQ 1D
NO:50, SEQ ID NO:51, and SEQ ID NO:52. For example,
the junction sequences may be arbitrarily represented by the
nucleotide sequences provided as SEQ ID NO:5 and SEQ ID
NO:8. Alternatively, the junction sequences may be arbi-
trarily represented by the nucleotide sequences provided as
SEQ ID NO:6 and SEQ ID NO:9. Alternatively, the junction
sequences may be arbitrarily represented by the nucleotide
sequences provided as SEQ ID NO:7 and SEQ ID NO:10.
These nucleotides are connected by phosphodiester linkage
and in corn event MON 87411 are present as part of the
recombinant plant cell genome. The identification of one or
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more of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ
ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ 1D NO:2,
SEQ ID NO:25, SEQ 1D NO:41, SEQ ID NO:42, SEQ 1D
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:49,
SEQ ID NO:50, SEQ ID NO:51, or SEQ ID NO:52 in a
sample derived from a corn plant, seed, or plant part is
determinative that the DNA was obtained from corn event
MON 87411 and is diagnostic for the presence in a sample
containing DNA from corn event MON 87411. The inven-
tion thus provides a DNA molecule that contains at least one
of the nucleotide sequences provided as SEQ ID NO:1, SEQ
ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ
ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ
ID NO:10, SEQ ID NO:21, SEQ ID NO:25, SEQ ID NO:41,
SEQ ID NO:42, SEQ 1D NO:43, SEQ ID NO:44, SEQ 1D
NO:45, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, or
SEQ ID NO:52. Any segment of DNA derived from trans-
genic corn event MON 87411 that is sufficient to include at
least one of the sequences provided as SEQ ID NO:1, SEQ
ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ
ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ
ID NO:10, SEQ ID NO:21, SEQ ID NO:25, SEQ ID NO:41,
SEQ ID NO:42, SEQ 1D NO:43, SEQ ID NO:44, SEQ 1D
NO:45, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, or
SEQ ID NO:52 is within the scope of the invention. In
addition, any polynucleotide comprising a sequence comple-
mentary to any of the sequences described within this
paragraph is within the scope of the invention.

The invention provides exemplary DNA molecules that
can be used either as primers or probes for detecting the
presence of DNA derived from a corn plant comprising
event MON 87411 DNA in a sample. Such primers or probes
are specific for a target nucleic acid sequence and as such are
useful for the identification of corn event MON 87411
nucleic acid sequence by the methods of the invention
described herein.

A “primer” is typically a highly purified, isolated poly-
nucleotide that is designed for use in specific annealing or
hybridization methods that involve thermal amplification. A
pair of primers may be used with template DNA, such as a
sample of corn genomic DNA, in a thermal amplification,
such as polymerase chain reaction (PCR), to produce an
amplicon, where the amplicon produced from such reaction
would have a DNA sequence corresponding to sequence of
the template DNA located between the two sites where the
primers hybridized to the template. As used herein, an
“amplicon” is a piece or fragment of DNA that has been
synthesized using amplification techniques. An amplicon of
the invention comprises at least one of the sequences pro-
vided as SEQ ID NO:21 or SEQ ID NO:25. A primer is
typically designed to hybridize to a complementary target
DNA strand to form a hybrid between the primer and the
target DNA strand, and the presence of the primer is a point
of recognition by a polymerase to begin extension of the
primer (i.e., polymerization of additional nucleotides into a
lengthening nucleotide molecule) using as a template the
target DNA strand. Primer pairs, as used in the invention, are
intended to refer to the use of two primers binding opposite
strands of a double stranded nucleotide segment for the
purpose of amplifying linearly the polynucleotide segment
between the positions targeted for binding by the individual
members of the primer pair, typically in a thermal amplifi-
cation reaction or other conventional nucleic-acid amplifi-
cation methods. A primer pair useful for this application
should comprise a first DNA molecule and a second DNA
molecule that is different from the first DNA molecule, and
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wherein both are each of sufficient length of contiguous
nucleotides of a DNA sequence to function as DNA primers
that, when used together in a thermal amplification reaction
with template DNA derived from corn event MON 87411, to
produce an amplicon diagnostic for corn event MON 87411
DNA in a sample. Exemplary DNA molecules useful as
primers are provided as SEQ ID NO:18, SEQ ID NO:20,
SEQ ID NO:22, or SEQ ID NO:24.

A “probe” is an isolated nucleic acid that is complemen-
tary to a strand of a target nucleic acid. Probes include not
only deoxyribonucleic or ribonucleic acids but also poly-
amides and other probe materials that bind specifically to a
target DNA sequence and the detection of such binding can
be useful in diagnosing, discriminating, determining, detect-
ing, or confirming the presence of that target DNA sequence
in a particular sample. A probe may be attached to a
conventional detectable label or reporter molecule, e.g., a
radioactive isotope, ligand, chemiluminescent agent, or
enzyme. Exemplary DNA molecules useful as probes are
provided as SEQ ID NO:19 and SEQ ID NO:23.

Probes and primers may have complete sequence identity
with the target sequence, although primers and probes
differing from the target sequence that retain the ability to
hybridize preferentially to target sequences may be designed
by conventional methods. In order for a nucleic acid mol-
ecule to serve as a primer or probe it need only be suffi-
ciently complementary in sequence to be able to form a
stable double-stranded structure under the particular solvent
and salt concentrations employed. Any conventional nucleic
acid hybridization or amplification method can be used to
identify the presence of transgenic DNA from corn event
MON 87411 in a sample. Probes and primers are generally
at least about 11 nucleotides, at least about 18 nucleotides,
at least about 24 nucleotides, or at least about 30 nucleotides
or more in length. Such probes and primers hybridize
specifically to a target DNA sequence under stringent
hybridization conditions. Conventional stringency condi-
tions are described by Sambrook et al., 1989, and by
Haymes et al., In: Nucleic Acid Hybridization, A Practical
Approach, IRL Press, Washington, D.C. (1985).

Any number of methods well known to those skilled in the
art can be used to isolate and manipulate a DNA molecule,
or fragment thereof, disclosed in the invention, including
thermal amplification methods. DNA molecules, or frag-
ments thereof, can also be obtained by other techniques such
as by directly synthesizing the fragment by chemical means,
as is commonly practiced by using an automated oligonucle-
otide synthesizer.

The DNA molecules and corresponding nucleotide
sequences provided herein are therefore useful for, among
other things, identifying corn event MON 87411, selecting
plant varieties or hybrids comprising corn event MON
87411, detecting the presence of DNA derived from the
transgenic corn event MON 87411 in a sample, and moni-
toring samples for the presence and/or absence of corn event
MON 87411 or plant parts derived from corn plants com-
prising event MON 87411.

The invention provides corn plants, progeny, seeds, plant
cells, plant parts (such as pollen, ovule, ear or silk tissue,
tassel tissue, root tissue, stem tissue, and leaf tissue), and
commodity products. These plants, progeny, seeds, plant
cells, plant parts, and commodity products contain a detect-
able amount of a polynucleotide of the invention, i.e., such
as a polynucleotide having at least one of the sequences
provided as SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ 1D
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NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:21,
SEQ ID NO:25, SEQ 1D NO:41, SEQ ID NO:42, SEQ 1D
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:49,
SEQ ID NO:50, SEQ ID NO:51, or SEQ ID NO:52. Plants,
progeny, seeds, plant cells, and plant parts of the invention
may also contain one or more additional transgenes. Such
additional transgene may be any nucleotide sequence encod-
ing a protein or RNA molecule conferring a desirable trait
including but not limited to increased insect resistance,
increased water use efficiency, increased yield performance,
increased drought resistance, increased seed quality,
improved nutritional quality, and/or increased herbicide
tolerance, in which the desirable trait is measured with
respect to a corn plant lacking such additional transgene.

The invention provides corn plants, progeny, seeds, plant
cells, and plant part such as pollen, ovule, ear or silk tissue,
tassel tissue, root or stem tissue, and leaves derived from a
transgenic corn plant comprising event MON 87411. A
representative sample of corn seed comprising event MON
87411 has been deposited according to the Budapest Treaty
with the American Type Culture Collection (ATCC). The
ATCC depository has assigned the Patent Deposit Designa-
tion PTA-12669 to the event MON 87411 comprising seed.

The invention provides a microorganism comprising a
DNA molecule having at least one sequence selected from
the group consisting of SEQ ID NO:1, SEQ ID NO:2, SEQ
ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ
ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10,
SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ 1D
NO:21, SEQ ID NO:25, SEQ ID NO:41, SEQ ID NO:42,
SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ 1D
NO:49, SEQ ID NO:50, SEQ ID NO:51, and SEQ ID NO:52
present in its genome. An example of such a microorganism
is a transgenic plant cell. Microorganisms, such as a plant
cell of the invention, are useful in many industrial applica-
tions, including but not limited to: (i) use as research tool for
scientific inquiry or industrial research; (ii) use in culture for
producing endogenous or recombinant carbohydrate, lipid,
nucleic acid, or protein products or small molecules that may
be used for subsequent scientific research or as industrial
products; and (iii) use with modern plant tissue culture
techniques to produce transgenic plants or plant tissue
cultures that may then be used for agricultural research or
production. The production and use of microorganisms such
as transgenic plant cells utilizes modern microbiological
techniques and human intervention to produce a man-made,
unique microorganism. In this process, recombinant DNA is
inserted into a plant cell’s genome to create a transgenic
plant cell that is separate and unique from naturally occur-
ring plant cells. This transgenic plant cell can then be
cultured much like bacteria and yeast cells using modern
microbiology techniques and may exist in an undifferenti-
ated, unicellular state. The transgenic plant cell’s new or
altered genetic composition and phenotype is a technical
effect created by the integration of the heterologous DNA
into the genome of the cell. Microorganisms of the inven-
tion, such as transgenic plant cells, include (i) methods of
producing transgenic cells by integrating recombinant DNA
into the genome of the cell and then using this cell to derive
additional cells possessing the same heterologous DNA; (ii)
methods of culturing cells that contain recombinant DNA
using modern microbiology techniques; (iii) methods of
producing and purifying endogenous or recombinant carbo-
hydrate, lipid, nucleic acid, or protein products from cul-
tured cells; and (iv) methods of using modern plant tissue
culture techniques with transgenic plant cells to produce
transgenic plants or transgenic plant tissue cultures.
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Plants of the invention may pass along the event DNA,
including the transgene, to progeny. As used herein, “prog-
eny” includes any plant, seed, plant cell, and/or regenerable
plant part comprising the event DNA derived from an
ancestor plant and/or comprising a DNA molecule having at
least one sequence selected from the group consisting of
SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ ID
NO:14, SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:25;
SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID
NO: 44, SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, and SEQ ID NO:52. Plants, progeny, and
seeds may be homozygous or heterozygous for the trans-
gene. Progeny may be grown from seeds produced by a corn
event MON 87411 containing plant and/or from seeds
produced by a plant fertilized with pollen from a corn event
MON 87411 containing plant.

Progeny plants may be self-pollinated (also known as
“selfing”) to generate a true breeding line of plants, i.e.,
plants homozygous for the transgene. Selfing of appropriate
progeny can produce plants that are homozygous for both
added, exogenous genes.

Alternatively, progeny plants may be outcrossed, e.g.,
bred with another unrelated plant, to produce a varietal or a
hybrid seed or plant. The other unrelated plant may be
transgenic or nontransgenic. A varietal or hybrid seed or
plant of the invention may thus be derived by crossing a first
parent that lacks the specific and unique DNA of the corn
event MON 87411 with a second parent comprising corn
event MON 87411, resulting in a hybrid comprising the
specific and unique DNA of the corn event MON 87411.
Each parent can be a hybrid or an inbred/varietal, so long as
the cross or breeding results in a plant or seed of the
invention, i.e., a seed having at least one allele containing
the DNA of corn event MON 87411 and/or a DNA molecule
having at least one sequence selected from the group con-
sisting of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ
1D NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:12,
SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:21, SEQ ID
NO:25; SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43,
SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID
NO: 50, SEQ ID NO: 51, and SEQ ID NO: 52. Two different
transgenic plants may thus be crossed to produce hybrid
offspring that contain two independently segregating, added,
exogenous genes. For example, the event MON 87411 corn
containing resistance to corn rootworm infestations and
glyphosate tolerance can be crossed with different transgenic
corn plants to produce a hybrid or inbred plant having the
characteristics of both transgenic parents. One example of
this would be a cross of event MON 87411 containing
resistance to corn rootworm infestations and glyphosate
tolerance with a corn plant having one or more additional
traits such as herbicide tolerance and/or insect control,
resulting in a progeny plant or seed that is resistant to corn
rootworm infestations and tolerant to glyphosate and has at
least one or more additional traits. Back-crossing to a
parental plant and out-crossing with a non-transgenic plant
are also contemplated, as is vegetative propagation. Descrip-
tions of other breeding methods that are commonly used for
different traits and crops can be found in one of several
references, e.g., Fehr, in Breeding Methods for Cultivar
Development, Wilcox J. ed., American Society of
Agronomy, Madison Wis. (1987).

The invention provides a plant part that is derived from
corn plants comprising event MON 87411. As used herein,
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a “plant part” refers to any part of a plant which is comprised
of material derived from a corn plant comprising event
MON 87411. Plant parts include but are not limited to
pollen, ovule, ear or silk, tassel, root or stem tissue, fibers,
and leaves. Plant parts may be viable, nonviable, regener-
able, and/or nonregenerable.

The invention provides a commodity product that is
derived from corn plants comprising event MON 87411 and
that contains a detectable amount of a nucleic acid specific
for event MON 87411. As used herein, a “commodity
product” refers to any composition or product which con-
tains material derived from a corn plant, whole or processed
corn seed, one or more plant cells and/or plant parts con-
taining the corn event MON 87411 DNA. Commodity
products may be sold to consumers and may be viable or
nonviable. Nonviable commodity products include but are
not limited to nonviable corn seeds; processed corn seeds,
corn seed parts, and corn plant parts; corn seeds and corn
plant parts processed for feed or food, oil, meal, flour, flakes,
bran, biomasses, and fuel products. Viable commodity prod-
ucts include but are not limited to corn seeds, corn plants,
and corn plant cells. The corn plants comprising event MON
87411 can thus be used to manufacture any commodity
product typically acquired from corn. Any such commodity
product that is derived from corn plants containing corn
event MON 87411 DNA that contains at least a detectable
amount of one or more specific and unique DNA molecules,
the presence of which are determinative of corn event MON
87411, and specifically may contain a detectable amount of
apolynucleotide comprising a DNA molecule having at least
one sequence selected from the group consisting of SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14,
SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:25; SEQ 1D
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44,
SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID
NO: 51, and SEQ ID NO:52. Any standard method of
detection for nucleotide molecules may be used, including
methods of detection disclosed herein. A commodity product
is within the scope of the invention if there is any detectable
amount of a DNA molecule having at least one diagnostic
sequence selected from the group consisting of SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14,
SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:25; SEQ 1D
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44,
SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID
NO: 51, and SEQ ID NO: 52 in the commodity product.

The plants, progeny, seeds, plant cells, plant parts (such as
pollen, ovule, ear or silk, tassel, root or stem tissue, and
leaves), and commodity products of the invention are there-
fore useful for, among other things, growing plants for the
purpose of producing seed and/or plant parts comprising
corn event MON 87411 for agricultural purposes, producing
progeny comprising corn event MON 87411 for plant breed-
ing and research purposes, use with microbiological tech-
niques for industrial and research applications, and sale to
consumers.

The invention provides methods for controlling weeds
and methods for producing plants using glyphosate herbi-
cide and corn event MON 87411. A method for controlling
weeds in a field is provided and consists of planting corn
event MON 87411 containing varietal or hybrid plants in a
field and applying a herbicidally effective dose of glyphosate
to the field for the purpose of controlling weeds in the field
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without injuring the MON 87411 containing plants. Such
application of glyphosate herbicide may be pre-emergence,
i.e., any time after MON 87411 containing seed is planted
and before MON 87411 containing plants emerge, or post-
emergence, i.e., any time after MON 87411 containing
plants emerge. Another method for controlling weeds in a
field is also provided and consists of applying an effective
dose of glyphosate herbicide to control weeds in a field and
then planting corn plants comprising event MON 87411 in
the field. Such application of glyphosate herbicide would be
pre-planting, i.e., before MON 87411 containing seed is
planted, and could be done any time pre-planting including,
but not limited to, about 14 days pre-planting to about 1 day
pre-planting. The invention also provides a method for
producing corn seed essentially free of weed seeds by
planting seeds of a glyphosate tolerant corn plant comprising
MON 87411 in a field, applying a post-emergence effective
dose of glyphosate herbicide sufficient to kill the weed to the
field, and harvesting seed from the field. A herbicidally
effective dose of glyphosate for use in the field should
consist of a range from about 0.125 pounds per acre to about
6.4 pounds per acre of glyphosate over a growing season. In
one embodiment, a total of about 1.5 pounds per acre of
glyphosate is applied over a growing season. Multiple
applications of glyphosate may be used over a growing
season, for example, two applications (such as a pre-planting
application and a post-emergence application or a pre-
emergence application and a post-emergence application) or
three applications (such as a pre-planting application, a
pre-emergence application, and a post-emergence applica-
tion).

Methods for producing an insect and herbicide tolerant
corn plant comprising the DNA sequences specific and
unique to event MON 87411 of the invention are provided.
Transgenic plants used in these methods may be homozy-
gous or heterozygous for the transgene. Progeny plants
produced by these methods may be varietal or hybrid plants;
may be grown from seeds produced by a corn event MON
87411 containing plant and/or from seeds produced by a
plant fertilized with pollen from a corn event MON 87411
containing plant; and may be homozygous or heterozygous
for the transgene. Progeny plants may be subsequently
self-pollinated to generate a true breeding line of plants, i.e.,
plants homozygous for the transgene, or alternatively may
be outcrossed, e.g., bred with another unrelated plant, to
produce a varietal or a hybrid seed or plant.

Methods of detecting the presence of DNA derived from
a corn cell, tissue, seed, or plant comprising corn event
MON 87411 in a sample are provided. One method consists
of (i) extracting a DNA sample from at least one corn cell,
tissue, seed, or plant, (ii) contacting the DNA sample with at
least one primer that is capable of producing DNA sequence
specific to event MON 87411 DNA under conditions appro-
priate for DN A sequencing, (iii) performing a DNA sequenc-
ing reaction, and then (iv) confirming that the nucleotide
sequence comprises a nucleotide sequence specific for event
MON 87411, or the construct comprised therein, such as one
selected from the group consisting of SEQ ID NO:1, SEQ ID
NO:2, SEQ IDNO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID
NO:6, SEQ IDNO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16,
SEQ ID NO:21, SEQ ID NO:25, SEQ ID NO: 41, SEQ 1D
NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45,
SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, and SEQ
ID NO: 52. Another method consists of (i) extracting a DNA
sample from at least one corn cell, tissue, seed, or plant, (ii)
contacting the DNA sample with a primer pair that is capable
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of producing an amplicon from event MON 87411 DNA
under conditions appropriate for DNA amplification, (iii)
performing a DNA amplification reaction, and then (iv)
detecting the amplicon molecule and/or confirming that the
nucleotide sequence of the amplicon comprises a nucleotide
sequence specific for event MON 87411, such as one
selected from the group consisting of SEQ 1D NO:21 and
SEQ ID NO:25. The amplicon should be one that is specific
for event MON 87411, such as an amplicon that comprises
SEQ ID NO:21 or SEQ ID NO:25. The detection of a
nucleotide sequence specific for event MON 87411 in the
amplicon is determinative and/or diagnostic for the presence
of the corn event MON 87411 specific DNA in the sample.
An example of a primer pair that is capable of producing an
amplicon from event MON 87411 DNA under conditions
appropriate for DNA amplification is provided as SEQ ID
NO:18, SEQ ID NO:24, SEQ ID NO:20, and SEQ ID
NO:22. Other primer pairs may be readily designed by one
of'skill in the art and would produce an amplicon comprising
SEQ ID NO:21 or SEQ ID NO:25, wherein such a primer
pair comprises at least one primer within the genomic region
flanking the insert and a second primer within the insert.
Another method of detecting the presence of DNA derived
from a corn cell, tissue, seed, or plant comprising corn event
MON 87411 in a sample consists of (i) extracting a DNA
sample from at least one corn cell, tissue, seed, or plant, (ii)
contacting the DNA sample with a DNA probe specific for
event MON 87411 DNA, (iii) allowing the probe and the
DNA sample to hybridize under stringent hybridization
conditions, and then (iv) detecting hybridization between the
probe and the target DNA sample. An example of the
sequence a DNA probe that is specific for event MON 87411
DNA is provided as SEQ ID NO:19 or SEQ ID NO:23.
Other probes may be readily designed by one of skill in the
art and would comprise at least one fragment of genomic
DNA flanking the insert and at least one fragment of insert
DNA, such as sequences provided in, but not limited to,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 1D
NO:10, SEQ ID NO:21, and SEQ ID NO:25. Detection of
probe hybridization to the DNA sample is diagnostic for the
presence of corn event MON 87411 specific DNA in the
sample. Absence of hybridization is alternatively diagnostic
of the absence of corn event MON 87411 specific DNA in
the sample.

DNA detection kits are provided that are useful for the
identification of corn event MON 87411 DNA in a sample
and can also be applied to methods for breeding corn plants
containing the appropriate event DNA. Such kits contain
DNA primers and/or probes comprising fragments of SEQ
ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ
ID NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14,
SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:25, SEQ 1D
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44,
SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID
NO: 51, and SEQ ID NO: 52. One example of such a kit
comprises at least one DNA molecule of sufficient length of
contiguous nucleotides of SEQ ID NO:1, SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ 1D
NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16,
SEQ ID NO:21, SEQ ID NO:25, SEQ ID NO: 41, SEQ ID
NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45,
SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, and SEQ
ID NO: 52 to function as a DNA probe useful for detecting
the presence and/or absence of DNA derived from trans-
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genic corn plants comprising event MON 87411 in a sample.
The DNA derived from transgenic corn plants comprising
event MON 87411 would comprise a DNA molecule having
at least one sequence selected from the group consisting of
SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ 1D
NO:14, SEQ ID NO:16, SEQ ID NO:21, SEQ ID NO:25,
SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID
NO: 44, SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, and SEQ ID NO: 52. A DNA molecule
sufficient for use as a DNA probe is provided that is useful
for determining, detecting, or diagnosing the presence and/
or absence of corn event MON 87411 DNA in a sample is
provided as SEQ ID NO:19 and SEQ ID NO:23. Other
probes may be readily designed by one of skill in the art and
should comprise a sufficient number of contiguous nucleic
acids, including at least 15, at least 16, at least 17, at least
18, at least 19, at least 20, at least 21, at least 22, at least 23,
at least 24, at least 25, at least 26, at least 27, at least 28, at
least 29, at least 30, at least 31, at least 32, at least 33, at least
34, at least 35, at least 36, at least 37, at least 38, at least 39,
or at least 40 contiguous nucleotides of SEQ ID NO:1, SEQ
IDNO:2, SEQID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ
IDNO:6,SEQID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ
ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16,
SEQ ID NO:21, SEQ ID NO:25, SEQ ID NO: 41, SEQ 1D
NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45,
SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, and SEQ
ID NO: 52 and be sufficiently unique to corn event MON
87411 DNA in order to identify DNA derived from the
event. Another type of kit comprises a primer pair useful for
producing an amplicon useful for detecting the presence
and/or absence of DNA derived from transgenic corn event
MON 87411 in a sample. Such a kit would employ a method
comprising contacting a target DNA sample with a primer
pair as described herein, then performing a nucleic acid
amplification reaction sufficient to produce an amplicon
comprising a DNA molecule having at least one sequence
selected from the group consisting of SEQ ID NO:21 and
SEQ ID NO:25, and then detecting the presence and/or
absence of the amplicon. Such a method may also include
sequencing the amplicon or a fragment thereof, which would
be determinative of, i.e. diagnostic for, the presence of the
corn event MON 87411 specific DNA in the target DNA
sample. Other primer pairs may be readily designed by one
of'skill in the art and should comprise a sufficient number of
contiguous nucleic acids, including at least 15, at least 16, at
least 17, at least 18, at least 19, at least 20, at least 21, at least
22, at least 23, at least 24, at least 25, at least 26, at least 27,
at least 28, at least 29, or at least 30 contiguous nucleotides
of sequences provided in, but not limited to SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, or SEQ 1D
NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16,
SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID
NO: 44, SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, and SEQ ID NO: 52 and be sufficiently
unique to corn event MON 87411 DNA in order to identify
DNA derived from the event.

The kits and detection methods of the invention are useful
for, among other things, identifying corn event MON 87411,
selecting plant varieties or hybrids comprising corn event
MON 87411, detecting the presence of DNA derived from
the transgenic corn plants comprising event MON 87411 in
a sample, and monitoring samples for the presence and/or
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absence of corn plants comprising event MON 87411 or
plant parts derived from corn plants comprising event MON
87411.

The sequence of the heterologous DNA insert, junction
sequences, or flanking sequences from corn event MON
87411 can be verified (and corrected if necessary) by ampli-
fying such sequences from the event using primers derived
from the sequences provided herein followed by standard
DNA sequencing of the amplicon or of the cloned DNA.

The following examples are included to demonstrate
examples of certain preferred embodiments of the invention.
It should be appreciated by those of skill in the art that the
techniques disclosed in the examples that follow represent
approaches the inventors have found function well in the
practice of the invention, and thus can be considered to
constitute examples of preferred modes for its practice.
However, those of skill in the art should, in light of the
present disclosure, appreciate that many changes can be
made in the specific embodiments that are disclosed and still
obtain a like or similar result without departing from the
spirit and scope of the invention.

DEPOSIT INFORMATION

A deposit of a representative sample of corn seed com-
prising event MON 87411 has been made on Mar. 14, 2012
according to the Budapest Treaty with the American Type
Culture Collection (ATCC) having an address at 10801
University Boulevard, Manassas, Va. USA, Zip Code 20110,
and assigned ATCC Accession No. PTA-12669. Access to
the deposits will be available during the pendency of the
application to the Commissioner of Patents and Trademarks
and persons determined by the Commissioner to be entitled
thereto upon request. Upon issuance of the patent, all
restrictions upon availability to the public will be irrevoca-
bly removed. The deposit will be maintained in the deposi-
tory for a period of 30 years, or 5 years after the last request,
or for the effective life of the patent, whichever is longer, and
will be replaced as necessary during that period.

EXAMPLES

Example 1

This example describes the design and selection of a
construct designated 417 and the engineering and evaluation
of different DNA constructs. Table 1 tabulates these DNA
constructs by test criteria and results.

DNA constructs were engineered to express an RNA-
based plant-incorporated protectant (PIP) in corn, targeting
Western corn rootworm (WCR). Variations of the RNA
transcript were tested for different target genes of WCR
(Group 1), different lengths of RNA (Group 2), with or
without neutral RNA carrier (Group 2), different secondary
structures (Group 4), and different target segments of
Dv_Snf70 (Groups 2 and 3). Variations on multiple trans-
genes were also tested, e.g., the RNA transcript+a WCR-
active protein (Groups 3 and 5), and two RNA transcripts
targeting two WCR targets (Groups 1 and 4). Variations on
the number and configuration of expression cassettes and
elements used were also tested (all groups).
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TABLE 1

Forty-five DNA constructs were stably transformed
into corn plants. Progeny plants from multiple
transformation events per DNA construct were evaluated.

Construct Group Criteria and Results

043 1 Tested inhibition of WCR activity on plants

043 expressing vector stacked combinations of

059 RNA segments targeting transcripts of
4 different WCR endogenous genes.
WCR activity was inhibited on plants
expressing an RNA segment targeting
the Dv_Snf7o gene transcript.

503 2 Tested inhibition of WCR activity on plants

475 expressing various sizes of RNA segments

970 targeting the Dv_Snf70 gene transcript

474 (from a 27-mer up to a 429-mer)

477 engineered to express as an inverted-repeat

306 RNA (IR).

476 Also tested a 150-mer neutral IR carrier that was

713 embedded with and without a 27-mer targeting
Dv_Snf7o.
Optimal WCR activity was observed on plants
expressing Dv_Snf7o target segments equal or
longer than 100 base pairs in length.

868 3 Tested inhibition of WCR activity on plants

870 expressing:

871 (a) a 240-mer Dv_Snf70 IR, and (b) a pair of

875 proteins TIC809 and TIC810 having WCR

310 inhibitory activity;

311 both under one expression cassette in one DNA

330 construct.

331 Tested inhibition of WCR activity on plants

950 expressing:

890 (a) the 240-mer Dv_Snf70 IR, and (b) the pair of

867 proteins TIC809 and TIC810 having WCR

946 inhibitory activity; each

878 independently- and operably-linked to separate

823 expression

879 cassettes in one DNA construct.

880 Tested these IR + protein combinations using

401 different combinations of different promoters and
expression cassette configurations.
In-planta expression of the 240-mer Dv_Snf70 IR
inhibited WCR activity on such plants, with or
without expression of the TIC809 and TIC810
protein pair.

354 4 Tested progeny plants of a hybrid cross between

253 plants containing events harboring DNA construct

254 #503 (a 429-mer Dv_Snf70 IR) and plants

255 comprising event

256 MON 88017 (Cry3Bb).

892 Tested inhibition of WCR activity on plants

365 expressing a 150- or 240-mer Dv_Snf70 IR.
Tested inhibition of WCR activity on plants
expressing:
(a) Dv_Snf7o IR, and (b) vATPase A IR.
Tested IR versus non-IR secondary RNA
structures for suppressing Dv_Snf7o,
vATPase A, and the combination.
In-planta Expression of the 240-mer Dv_Snf70 IR
inhibited WCR activity, with or without
expression of the vATPase A RNA segment.
WCR inhibition was better in-planta when
Dv_Snf70 IR was expressed together with
Cry3Bb, when compared to expressing
Dv_Snf70 IR alone or Cry3Bb alone.

416 5 Tested inhibition of WCR activity on plants

417 expressing both (a) the 240-mer Dv_Snf70 IR,

418 and (b) the Cry3Bb

419 protein having Diabrotica virgifera pesticidal

423 activity; each transgene in separate expression

402 cassettes in a DNA construct.

403 Tested ten DNA constructs having combinations

404 of different promoters, and combinations of

405 different expression cassette configurations.

406 DNA construct #417 was selected.

Using the DNA constructs of Group 2 as an example, 7
DNA constructs were engineered to test the targeting of
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various lengths of Dv_Snf70 (from 27 up to 429 nt in
length). Each DNA construct was produced, plant cells
transformed, plants obtained, and inbreds evaluated in
growth chamber efficacy bioassays. Results showed a cor-
relation between length of inverted repeat RNA (IR) and
WCR activity (Table 2, columns (B) and (H)).

5

34

Plants confirmed to have expression of the transgene were
then transplanted into larger pots infested with WCR eggs.
Non-transgenic corn lines LH59 and L.H244 were included
as negative controls. Plants containing event MON 88017
(expressing Cry3Bb) were included as positive controls.
Root damage of the growing corn plants was assessed after

TABLE 2
Correlation between length of IR and WCR-activity.
) ©)
(B) No. of Rg No. of
(A) Dv__Snf7o (®)] (D) plants events (H)
DNA RNA No. of No. of (E) expected to  advanced for ~WCR-
Construct  segment embryos embryos No. of R harbor a multi-plant  activity on

No. length (nt) transformed w/shoots plants to soil single event testing plants?
503 429 2085 433 308 233 78 -+
475 150 230 57 45 39 23 -+
970 27t 220 79 47 44 21 ++
474 27 230 81 51 49 23 -
477 50 220 50 36 31 23 ++
306 75 230 37 27 18 15 ++
476 100 220 53 40 33 22 -+

Column (B) displays the variable lengths of Dv_Snf70
target RNA engineered to express as an inverted repeat RNA
(IR) secondary structure in corn plants. Column (C) displays
the number of corn embryos that were transformed. Column
(D) displays the number of corn embryos that developed
shoots. Column (E) displays the number of regenerated corn
plants (designated as generation RO) viable on soil. Column
(F) displays the number of RO plants expected to harbor a
single copy of insert DNA in the transformation event.
Column (G) displays the number of RO plants that were
expected to harbor a single transformation event, and that
produced enough seed for multi-plant growth chamber bio-
assay. Column (H) displays the results of plant growth
chamber studies designed to evaluate WCR-activity.
“+++++ indicates average RDR was less than 0.5 RDR.
“++” indicates average RDR was between 0.5 RDR and 2.0
RDR. “~” means average RDR was about 2.0 RDR, which
was comparable to negative controls in growth chamber
efficacy studies.

T the same 27-mer as in DNA construct #474 but embed-
ded in a neutral 150-mer IR. To evaluate WCR activity on
plants grown in growth chambers, 6 to 8 plants for each of
10-20 events per construct were grown in peat pots. Plants
were tested for the presence of the insert DNA and for
expression of the transgene(s) in both leaf and root tissues.

25

30

40

4 weeks. Root damage ratings (RDR) were assessed on a
three-point scale, with 0 RDR having no root damage and 3
RDR having maximum root damage.

Study results guided the design of the DNA constructs of
Group 5 to contain (a) an expression cassette for a 240-mer
Dv_Snf70 IR, and (b) an expression cassette for a Cry3Bb
protein (FIG. 2). The 240-mer Dv_Snf70 IR was selected
because (a) plants expressing the identical 240-mer
Dv_Snf70 IR were repeatedly successful in inhibiting CRW
activity (Groups 2-4), (b) segments larger than 100 nt in
length decrease the probability of development of WCR
resistance, and (c) segments larger than 240 nt would make
it more difficult to transfer intact into the corn genome. The
DNA constructs were designed to test different regulatory
genetic elements in each expression cassette and different
configurations of each expression cassette in the DNA
construct. DNA constructs of Group 5 also included con-
structs with and without glyphosate tolerance expression
cassettes; and a control construct from group 3 that
expressed only the 240-mer Dv_Snf70 IR. Each DNA
construct was designed, plant cells transformed, plants
obtained, and inbreds evaluated in growth chamber efficacy
bioassays (Table 3 (C) through (H)).

TABLE 3

Plant production numbers from transformation of Group 5 DNA constructs.

®)

Number of Ry G) (H)
(A) (B) ©) (D) plants Number of Ry Inbred
DNA DNA Number of Number of (E) expected to events and hybrid
Construct  construct embryos embryos  Number of Rg harbor a advanced to progeny plant
No. composition transformed  w/shoots  plants to soil single event  growth chamber  performance
(1) 416 Dv_ Snf7o 820 72 72 42 27 -+
2) 417 IR + 521 212 94 71 44 -+
3) 418 Cry3Bb + 588 79 65 44 28 -+
4) 419 EPSPS 651 106 95 68 43 -+
3) 423 754 93 84 66 41 -+
(6) 402 786 84 84 58 43 -+
(7) 403 714 199 84 46 40 -+
(8) 404 740 50 50 34 29 -+
9) 405 Dv__Snf7o 21663 1586 1586 86 58 +++
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TABLE 3-continued
Plant production numbers from transformation of Group 5 DNA constructs.
)
Number of R, (G) (H)
(A) (B) (C) (D) plants Number of Ry Inbred
DNA DNA Number of Number of (E) expected to events and hybrid
Construct  construct embryos embryos  Number of Rq harbor a advanced to progeny plant
No. composition transformed w/shoots  plants to soil single event  growth chamber  performance
(10) 406 IR + 21965 1539 1539 170 112 -+
Cry3Bb
an 890 Dv__Snf7o 3996 656 394 235 136 +++
R

Column (A) lists the DNA constructs tested in stage 5 (also see FIG. 2 for breakdown of the genetic elements). Column (B) displays the combination of
transgene. Column (C) displays the number of corn embryos that were transformed. Column (D) displays the number of corn embryos that developed shoots.
Column (E) displays the number of regenerated corn plants (designated as generation R0) viable on soil. Column (F) displays the number of RO plants expected
to harbor a single transformation event. Column (G) displays the number of RO plants expected to harbor a single transformation event, and that produced
enough seed for subsequent multi-plant testing. Column (H) summarizes the performance of plants infested with WCR (See following paragraph for details).

As shown in Table 3, column (H), “+++++” describes
DNA constructs that on average provided the highest sus-
tained gene expression to transgenic plants throughout their
development, most WCR inhibition during development,
and most WCR inhibition in self-fertilized and cross-hybrid-
ized generations. “++++” describes DNA constructs that on
average provided WCR inhibition to transgenic plants but
lower gene expression when compared to the “+++++”
plants. “+++” describes DNA constructs that on average
provided lower WCR inhibition to transgenic plants when
compared to the “++++” and “+++++” plants. Therefore,
DNA construct #417 was advanced for further analysis. This
construct has sixteen genetic elements organized into three
expression cassettes from the Left Border (LB) through to
the Right Border (RB). The construct is shown in FIG. 2 and
the sequence given in SEQ ID NO:26. The vector compo-
nents are as follows:

[1] LB: Corresponds to the reverse complement of posi-
tions 1 through 442 of SEQ ID NO:26. This element
represents the octopine Left border sequence from Agrobac-
terium tumefaciens.

[2] Ps.RbcS2-E9 3" UTR: Corresponds to the reverse
complement of positions 486 through 1118 of SEQ ID
NO:26. Represents 3' untranslated region (UTR) from the
ribulose 1,5-bisphosphate carboxylase small subunit E9
(rbeS-E9) gene transcript from Pisum sativum (pea).

[3] 240-mer Dv_Snf70 inverted repeat gene: Corresponds
to the reverse complement of positions 1148 through 1777
of SEQ ID NO:26. This gene transcribes RNA containing
two 240-mer ribonucleotide segments that align identically
to each other in reverse complement fashion, separated by a
neutral segment of 150 ribonucleotides, and forming an
inverted repeat RNA (IR). The sequence of the 240-bp
segment aligns to a WCR gene orthologous to yeast Snf7.

[4] Corn DnaK intron: Corresponds to the reverse
complement of positions 1814 through 2617 of SEQ ID
NO:26. This element consists of 10 nucleotides of exon 1,
intron 1, and 11 nucleotides of exon 2 from the heat shock
protein 70 gene from Zea mays (corn). The 11 nucleotides of
exon 2 were modified to remove an initiating methionine
residue.

[5] CaMV 358 leader: Corresponds to the reverse comple-
ment of positions 2618-2626 of SEQ ID NO:26. Represents
the 5' untranslated region (UTR) from the 35S RNA tran-
script of the Cauliflower mosaic virus (CaMV) beginning at
the +1 position of the mRNA transcriptional start of the
gene.
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[6] eCaMV 35S promoter: Corresponds to the reverse
complement of positions 2627-3238 of SEQ ID NO:26.
Represents the promoter of 35S RNA from Cauliflower
mosaic virus (CaMV) containing a duplication of the -90 to
-350 region.

[7] Corn PIIG promoter: Corresponds to positions 3265-
4213 of SEQ ID NO:26. This genetic element represents the
promoter of the physical impedance induced protein (PIIG)
gene from Zea mays.

[8] Wheat Lheb1 leader: Corresponds to positions 4220-
4280 of SEQ ID NO:26. This genetic element represents the
5'untranslated region (UTR) of the light harvesting complex
bl (Lhebl) gene from Triticum aestivum (wheat).

[9] Rice Actl intron: Corresponds to positions 4297-4776
of SEQ ID NO:26. Consists of a contiguous sequence of 12
nucleotides of exon 1, intron 1, and 7 nucleotides of exon 2
from the Actin 1 (Actl) gene of Oryza sativa (rice).

[10] Cry3Bb ORF: Corresponds to positions 4786-6747
of SEQ ID NO:26. Represents the coding region of a
non-naturally occurring pesticidal Cry3B protein engineered
to exhibit modifications H231R, S311L, N313T, E317K, and
Q349R as compared to the native Bt Cry3Bb protein encod-
ing gene. The nucleotide sequence aligns to the cry3Bb gene
sequence contained in event MON 88017.

[11] Wheat Hspl17 3' UTR: Corresponds to positions
6767-6976 of SEQ ID NO:26. This genetic element repre-
sents the 3' UTR of the heat shock protein 17 (HSP17) gene
from Triticum aestivum (wheat).

[12] Rice TubA (promoter, leader, intron): Corresponds to
positions 7025-9205 of SEQ ID NO:26. Represents the
contiguous promoter, leader, intron, and 4 nucleotides of
exon 2 from the alpha tubulin gene (TubA-3) of Oryza sativa
(rice).

[13] CTP: Corresponds to positions 9210-9437 of SEQ ID
NO:26. Represents engineered coding region encoding the
N-terminal CTP from 5-enolpyruvylshikimate-3-phosphate
synthase (EPSPS) from A. thaliana. This element differs
from the native gene (GenBank Accession No. X06613) at
the last GAG codon (glutamic acid) by modification to TGC
(cysteine).

[14] CP4 EPSPS: Corresponds to positions 9438-10805
of SEQ ID NO:26. Represents engineered coding region of
the EPSPS from Agrobacterium CP4. Differs from the native
Agrobacterium gene at the second codon by modification
from encoding serine to CTT (leucine) and four silent
substitutions.

[15] Rice TubA 3' UTR: Corresponds to positions 10813-
11394 of SEQ ID NO:26. Represents the 3' untranslated
region (UTR) of an alpha tubulin gene (TubA-3) from Oryza
sativa (rice).



US 9,441,240 B2

37

[16] RB: Corresponds to positions 11413-11743 of SEQ
1D NO:26. Represents nopaline right border sequence from
A. tumefaciens.

Example 2

This example describes the transformation and selection
of event MON 87411 from among a plurality of transgenic
events.

38

genetic elements of the insert DNA. Seventeen events out of
the 25 events were taken forward, as four events exhibited
more than one copy of the Ps.RbcS2-E9 3' UTR genetic
element, and R, plants representing 4 other events exhibited
root damage ratings greater than 0.8 RDR.

Progeny plants comprising the remaining 17 events, i.e.,
“A”, MON 87411, and “C” through “Q”, were further
analyzed in parallel for molecular and for in-field perfor-
mance (see Tables 4 and 5).

TABLE 4

Molecular analysis of 17 transgenic corn events harboring
insert DNA from DNA transformation vector #417.

D) ®)

(B) Above Above
Single Insert threshold  threshold IR (F) (G)
(A) and Single Cry3Bb Dv__Snf70 Neutral  Expected
Backbone Copy- (®)] protein dsRNA insertion  transcript
Event absent number Intact insert expression expression site size
A + + + + + + +
MON 87411 + + + + + + +
C + + + + + + +
D + + - + + + +
E + + + + + - NA
F + + + + + - NA
G + + + + + - NA
H + + NA NA NA NA NA
I + + NA NA NA NA NA
I + + NA NA NA NA NA
K + - NA NA NA NA NA
L - - NA NA NA NA NA
M - + NA NA NA NA NA
N - - NA NA NA NA NA
o - + NA NA NA NA NA
P - - NA NA NA NA NA
Q - - NA NA NA NA NA

“_»

indicates that the event did not meet the molecular criteria of the corresponding molecular analysis. “+” indicates that the

event met the molecular criteria of the corresponding molecular analysis. “NA” indicates that the data was not available.

Embryos were excised from kernels of corn line [LH244,
and inoculated with recombinant Agrobacterium harboring
DNA construct #417. Co-cultured embryos were transferred
onto selection and growth media to generate transgenic
callus tissue with developing shoots. Developing shoots
were transferred to rooting medium for development into
plantlets. Plantlets were regenerated into whole R,, plants in
soil. R, plants recovered this way were screened for a single
copy of introduced construct DNA. As shown in Table 3,
putative single-copy events were provided in 71 unique R,
transformants. Each R, transformant was placed under nurs-
ery conditions to produce progeny R, seed. Forth-four
events were advanced. At least 8 R, seeds produced by each
of the 44 R, plants were planted in soil and R, plants were
grown to produce R, seed. A single R, plant per event was
selected to continue each line containing each separate
event, and seed from the single R, plant was bulked for
subsequent testing by (a) self-fertilization (R; , . »),and
(b) cross-fertilization with other corn lines, e.g., corn line
93IDI3. Plants representing events from transformation of
DNA construct #890 (row 11 of Table 3) were also regen-
erated to serve as comparative controls for subsequent field
trials described below and in this example.

Of the 44 events, 25 events were chosen to go forward
based on a phenotype including Cry3Bb expression. The R,
plants representing these 25 events were further evaluated
for WCR inhibition in growth chamber efficacy methods
described in Example 1, and for copy-number of multiple
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Events were screened for backbone DNA segments of the
Agrobacterium transformation vector and for single copy-
number of all portions of the intended insert DNA (Table 4,
Columns (A) and (B)). Seven events (MON 87411, A, C, D,
E, F, and G) were analyzed for sequence of the inserted DNA
which identical to the transformation vector #417, with the
exception of nick site variations at the agrobacterium left
and right borders that occur during Agro-mediated insertion,
event D failed this sequence analysis (Table 4, Column (C)).
These 7 events were also evaluated for sustained plant
expression of Cry3Bb protein and Dv_Snf7o0 IR RNA
throughout plant development and several generations, and
all 7 events met the passing criteria for sustained plant
expression (Table 4, Column (D)). Each of the 7 events were
analyzed for genomic insertion site characteristics (i.e.,
neutral insertion site), such as DNA displacement, duplica-
tions and repetitiveness, proximity to an endogenous gene,
interruption of an endogenous gene, and proximity to QTLs
and biotech traits, events E, F, and G failed this analysis
(Table 4, Column (F)). Northern blots were performed on
plant tissue containing events MON 87411, A, C, and D to
determine if the expected sizes of the two RNA transcript
encoding Cry3Bb, or producing the Dv_Snf70 IR RNA were
present in RNA from the events, and all events evaluated
passed this criteria (Table 4, Column (G)).

These 17 events were evaluated in agronomic, insect
efficacy and glyphosate tolerance efficacy field trials, the
results are summarized in Table 5. The column headers of
Table 5 describe the type of field trial (“Agronomics”,
“Insect”, or “Glyphosate™), the controls to which the events
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were being compared/contrasted are listed, and the genetic
inbred used to generate event hybrid is also listed. The field
trials summarized in columns (A) through (C) were planted
one calendar year before the field trials summarized in
columns (D) through (H), and two years before the field
trials summarized in column (I).

TABLE 5

5

40

umns A, B, D, and 1. For these agronomic field trials, corn
kernels were planted in a randomized complete block (RCB)
design in triplicate plots per event per location. Each repli-
cate plot consisted of 100 kernels. Trial maintenance was
designed to optimize grain production and eliminate natural
WCR pressure One or more of the following standard

Results from Agronomic, Insect efficacy, and glyphosate efficacy field trials of events generated with transformation vector #417.

Type of field trial A) (B) © ®)

Agronomics Agronomics Insect Agronomics
Efficacy
Controls used as LH244, LH244 x LH244, LH244,
comparison #890 93IDI3, MON 88017 MON 88017
#890 #890
Inbred or Hybrid R3 inbred R3 inbred R2 inbred X RS inbred
_ 93IDI3
Test Event

A = = <0.10 RDR =

MON 87411 = = NA =
C = = ~0.10 RDR =
D = = ~0.10 RDR +
E = = NA +
F = = NA +
G = = NA +
HI - = ~0.10 RDR NA
It - = NA NA
It = = NA NA
K - = ~0.15 RDR =
L = = NA =
M = = ~0.20 RDR +
N - = NA -
(¢] = = NA NA
P - = NA NA
Q = = NA NA

) @ ) @
Glyphosate  Glyphosate Insect Agronomics
Efficacy Efficacy Efficacy
MON 88017, MON 88017 MON 88017,  LH244,
#890 #890
RS inbred R4 inbred X R4 inbred X RS inbred
MON 89034 MON 89034

= = ~0.10 RDR -

= = ~0.10 RDR =

- NA NA NA

= = ~0.20 RDR NA

= = ~0.15 RDR =

- NA NA NA

= = ~0.15 RDR =
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

Events were compared to control(s) in each field trial.
Data for each field trial were averaged by replicate plots over
multiple locations. LH244 is the control for the transforma-
tion line. The DNA vector “#890” was used to produce
events expressing only the 240-mer Dv_Snf7o IR. The
commercial event, MON 88017, which provides coleopteran
resistance and glyphosate tolerance to corn plants was used
as a control. “R,, inbred” specifies the N generation prog-
eny. Hybrid events evaluated in the field trials were grown
from seed harvested from a cross with one parent from the
event under evaluation (MON 87411, or A through Q), and
one parent as indicated in Table 5 (Column C, G, or H).
Specifically, in Table 5, column R2 inbred X 931DI3 speci-
fies that an R2 inbred of the event under evaluation was
crossed with inbred corn line 931DI3 to make the hybrid
seed. Similarly, in Table 5, columns G and H, R4 inbred X
MON 89034 specifies that an R4 inbred progeny of the event
under evaluation was crossed with a plant containing event
MON 89034 to make the hybrid seed. “NA” indicates that
data for this test event was not available. “=" represents trait
equivalency compared to controls. “~” represents a trait hit
compared to controls. “+” represents an increase in perfor-
mance compared to controls. “RDR” is root damage rating.
“I” represents that contemporaneous greenhouse studies
showed that the applicable event exhibited phenotypic off-
types in plants grown in the nursery. “i” represents that
contemporaneous greenhouse studies showed that the appli-
cable event did not provide WCR efficacy.

Agronomic field trials were conducted at multiple North
American and South American locations, the results were
averaged across all locations. as summarized Table 5, col-
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agronomic field trial ratings were collected: degree units to
50% shed (GDU), Breeder’s score (BR), seedling vigor
(SDV), stalk lodging (STLC), root lodging (RTLC), ear
height of mature plants (EHT), plant height of mature plants
(PHT), grain moisture (MST), and grain test weight (TWT),
phenotypic off-types, and grain yield. Both inbred and
hybrid events were evaluated and the results are summarized
in Table 5, columns A, B, D, and 1. Appropriate controls
were included in triplicate plots per control per location. The
ratings were averaged by plot across all locations. Data were
subjected to an analysis of variance and means separated at
the least significant difference at the 5% probability level
(LSD (0.05)).

Results of insect efficacy field trials that included analyses
for WCR damage averaged across multiple North American
locations are summarized in Table 5, columns C and H. For
these efficacy field trials, corn kernels were planted ina RCB
design in triplicate plots per event per location; each repli-
cate plot consisted of 25 kernels. Test events were presented
in hybrid plants. Appropriate controls were included in
triplicate plots per control per location. When plots of corn
reached their V2 growth stage, 5 plants per plot were
infested with WCR eggs at a rate of 3,330 eggs per plant.
During the V10 growth stage, the roots of the 5 infested
plants per plot were dug up, washed, and evaluated for
feeding damage based on a root damage rating (RDR) of 0
to 3, with 0 RDR having no root damage and 3 RDR having
maximum root damage. RDRs for test events and control
plants were averaged by plant across all plots in all loca-
tions. Negative control plants of each insect efficacy field
trial exhibited respective average RDRs of 1.7 and 1.5 RDR.
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Commercial checks of each insect efficacy field trial exhib-
ited respective average RDRs of 0.25 and 0.20 RDR. Plants
containing events from DNA construct #890 exhibited a
range of RDRs from about 0.35 to 0.50 RDR. Events from
DNA Construct #417 consistently provided plants with
average RDR scores less than the economic injury threshold
of 0.25 RDR.

Results of efficacy field trials evaluating vegetative tol-
erance to glyphosate herbicide treatments were conducted
across multiple North American locations and are summa-
rized in Table 5, columns F and G. For these efficacy field
trials, the glyphosate application regimen used for the spe-
cific trial is presented in Table 6 (corresponding to Table 5,

column F) and Table 7 (corresponding to Table 5, column
G).

TABLE 6
Herbicide Field Trial Treatments.
Treatment Rate (lbs ae/A) Schedule (by plant stage)
Glyphosate 1.5 V2
Glyphosate 1.5,0.75,0.75 V2,V8,V10
Glyphosate 1.5,1.125,1.125 V2,V8,V10

“Ibs ae” indicates pound acid equivalent.
“A” indicates acre.

TABLE 7

Herbicide Field Trial Treatments.

Treatment Rate (lbs ae/A) Schedule (by plant stage)
Untreated 0.0 n/a

Glyphosate 15,15 V4,V8

Glyphosate 3.0, 3.0 V4,V8

Glyphosate 45,45 V4,V8

“Ibs ae” indicates pound acid equivalent.
“A” indicates acre.

Each plot of 100 plants was rated for crop injury 7-10
days after the last spray of each treatment. Crop injury
ratings included chlorosis, malformation, and average lower
plant height, all of which indicate lower tolerance to the
glyphosate herbicide. Each plot was also rated for PHT,
EHT, days to 50% pollen shed (D50P), days to 50% silk
emergence (D50S), TWT, MST, and yield. Events were
provided as inbred plants and hybrid plants and compared to
event MON 88017. Events “A”, MON 87411, “D”, “E”, and
“G” were equivalent to event MON 88017 relative to crop
injury, PHT, EHT, D50P, D50S, TWT, MST, and yield
ratings. Based on these results coupled with the significant
RDR advantage of event MON87411 compared to other
events and to the commercial MON88017 event, event
MON 87411 was selected.

Example 3

This example describes the molecular characterization of
event MON 87411. A sample of Leaf tissue was sampled
from an (R,) MONS87411 plant. Sequencing of the genomic
DNA corresponding to the transgenic insertion site in event
MON 87411 was obtained and no differences were observed
compared to the sequence in the transformation vector
corresponding to vector #417.

The flanking sequences were mapped to corn genome
reference sequences, including the maize B73 reference
genome (Ref B73). Event MON 87411 was determined to be
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physically located on chromosome 9. The flanking sequence
ending at the left flank/insert DNA junction corresponds to
position ZM_B73_CR09:39261797. The flanking sequence
ending at the right flank/insert DNA junction corresponds to
position ZM_B73_CR09:39261915. The flanking sequences
for event MON 87411 were analyzed for genome duplica-
tions, repeats, and endogenous genes. None were detected.

The sequence analysis of the inserted DNA in event MON
87411 confirmed that only 263 nucleotides of the Agrobac-
terium left border (arbitrarily set as the 5' end of the insert),
and only 15 nucleotides of the Agrobacterium right border
(arbitrarily set as the 3' end of the insert) were retained in the
inserted DNA at the genomic insertion site of event MON
87411.

A comparative analysis of the genomic sequence flanking
the inserted DNA of event MON 87411 and the correspond-
ing genomic region of the site of insertion in the wild-type
allele from [.LH244 was conducted. This analysis determined
that a 118 base pair segment of [LH244 genomic DNA was
displaced by the inserted DNA of the transformation vector
#417 in the process of generating event MON 87411.

Example 4

This example describes methods which are useful in
identifying the presence of DNA derived from event MON
87411 in a corn sample. A pair of primers and a probe were
designed for the purpose of identifying the unique junction
formed between the genomic DNA and the arbitrarily
assigned 5' end of the inserted DNA of event MON 87411
(i.e., the left junction) and encompassed in SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, or SEQ ID NO:21. The sequence of the
oligonucleotide forward primer SQ27011 (SEQ ID NO:18)
is identical to the nucleotide sequence corresponding to
positions 462 through 490 of SEQ ID NO:1 and SEQ ID
NO:2, positions 107 through 135 of SEQ ID NO:7, positions
72 through 100 of SEQ ID NO:6, positions 12 through 40 of
SEQ ID NO:5, and positions 1 through 29 of SEQ ID
NO:21. The sequence of the oligonucleotide reverse primer
SQ9085 (SEQ ID NO:20) is identical to the reverse comple-
ment of the nucleotide sequence corresponding to positions
516 through 541 of SEQ ID NO:1 and SEQ ID NO:2,
positions 161 through 186 of SEQ ID NO:7, positions 126
through 151 of SEQ ID NO:6, positions 66 through 91 of
SEQ ID NO:5, positions 16 through 41 of SEQ ID NO:4,
and positions 55 through 80 of SEQ ID NO:21. The
sequence of the oligonucleotide probe PB3552 (SEQ ID
NO:19) is identical to the reverse complement of the nucleo-
tide sequence corresponding to positions 502 through 515 of
SEQ ID NO:1 and SEQ ID NO:2, positions 147 through 160
of SEQ ID NO:7, positions 112 through 125 of SEQ ID
NO:6, positions 52 through 65 of SEQ ID NO:5, positions
2 through 15 of SEQ ID NO:4, and positions 41 through 54
of SEQ ID NO:21. The PCR primers SQ27011 (SEQ ID
NO:18) and SQ9085 (SEQ ID NO:20) amplify a 79 nucleo-
tide amplicon of the unique the genomic/insert DNA at the
left junction of event MON 87411. This same primer pair
with probe PB3552 (SEQ ID NO:19), which has been
fluorescently labeled (i.e., a 6FAM™ fluorescent label), can
be used in an Endpoint TagMan® PCR assay to identify the
presence of DNA derived from event MON 87411 in a
sample.

A pair of primers and a probe were designed for the
purpose of identifying the unique junction formed between
the genomic DNA and the arbitrarily assigned 3' end of the
inserted DNA of event MON 87411 (i.e., the right junction)
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and encompassed in SEQ ID NO:1, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, or
SEQ ID NO:25. The sequence of the oligonucleotide for-
ward primer SQ27066 (SEQ ID NO:22) is identical to the
nucleotide sequence corresponding to positions 11710
through 11728 of SEQ ID NO:1, positions 11210 through
11228 of SEQ ID NO:4, positions 45 through 63 of SEQ ID
NO:8, SEQ ID NO:9, and SEQ ID NO:10, and positions 1
through 19 of SEQ ID NO:25. The sequence of the oligo-
nucleotide reverse primer SQ26977 (SEQ ID NO:24) is
identical to the reverse complement of the nucleotide
sequence corresponding to positions 11756 through 11784
of SEQ ID NO:1, positions 91 through 117 of SEQ ID NO:8,
positions 91 through 119 of SEQ ID NO:9 and SEQ ID
NO:10, positions 23 through 51 of SEQ ID NO:3, and
positions 47 through 75 of SEQ ID NO:25. The sequence of
the oligonucleotide probe PB11300 (SEQ ID NO:23) is
identical to the nucleotide sequence corresponding to posi-
tions 11731 through 11755 of SEQ ID NO:1, positions
11231 through 11248 of SEQ ID NO:4, positions 66 through
90 of SEQ ID NO:8, SEQ ID NO:9, and SEQ ID NO:10,
positions 1 through 22 of SEQ ID NO:3, and positions 22
through 46 of SEQ ID NO:25. The PCR primers SQ27066
(SEQ ID NO:22) and SQ26977 (SEQ ID NO:24) amplify a
75 nucleotide amplicon of the unique the genomic/insert
DNA at the right junction of event MON 87411. This same
primer pair with probe PB11300 (SEQ ID NO:23), which
has been fluorescently labeled (i.e., a 6FAM™ fluorescent
label), can be used in an Endpoint TagMan® PCR assay to
identify the presence of DNA derived from event MON
87411 in a sample.

In addition to SQ27011, SQ9085, PB3552, SQ27066,
SQ26977, and PB11300, it should be apparent to persons
skilled in the art that other primers and/or probes can be
designed to either amplify and/or hybridize to sequences
within SEQ ID NO:1 which are unique to, and useful for,
detecting the presence of DNA derived from event MON
87411 in a sample.

Based on molecular and sequence analysis, PCR assays
for event identification assays were developed for event
MON 87411. Following standard molecular biology labo-
ratory practices, the parameters of either a standard PCR
assay or a TagMan® PCR assay were optimized with each
set of primer pairs and probes (i.e. probes labeled with a
fluorescent tag such as 6FAM™) used to detect the presence
of DNA derived from event MON 87411 in a sample
(SQ27011, SQ9085, and/or PB3552, or SQ27066, SQ26977,
and/or PB11300). Generally, the parameters which were
optimized included primer and probe concentration, amount
of template DNA, and PCR amplification cycling param-
eters. A control for the PCR reaction included primers
(SQ20221 (SEQ ID NO:38) and SQ20222 (SEQ ID NO:40))
and/or probe (PB10065 (SEQ ID NO:39)) (probe labeled
with a fluorescent tag such as VIC™), which are specific for
an internal control, single copy gene in the corn genome.
One of skill in the art will know how to design other PCR
primers specific for a single copy gene in the corn genome
which can be used to amplify an amplicon to be used as an
internal control probe, or as an internal control in a PCR
assay (e.g. TagMan®). DNA was extracted from leaf tissue
for each of the following: [1] leaf sample to be analyzed; [2]
negative control (non-transgenic corn DNA); [3] negative
water control (no template); and [4] positive control MON
87411 DNA. Detection of the amplicons from a standard
PCR assay would be visualization by DNA gel electropho-
resis, and for a TagMan® PCR assay by fluorescence
detection.
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A zygosity assay is useful for determining if a plant
comprising an event is homozygous for the event DNA; that
is comprising the exogenous DNA in the same location on
each chromosome of a chromosomal pair; or heterozygous
for an event DNA, that is comprising the exogenous DNA
on only one chromosome of a chromosomal pair; or is null
for the event DNA, that is wildtype. The zygosity of a corn
plant containing event MON 87411 can be determined by
thermal amplification (PCR) or by endpoint TagMan®
methods. For example, for PCR amplification, the primer
pair SQ27011 (SEQ ID NO:18) and SQ26977 (SEQ ID
NO:22) hybridize within the genomic DNA flanking the
event MONS87411 insert. This primer pair will generate an
amplicon which is 11323 nucleotides in length when DNA
derived from event MON 87411 is present in the sample.
This same primer pair will generate an amplicon which is
only about 150 nucleotides long when corn DNA in the
sample is not derived from event MON 87411. On DNA gel
electrophoresis, a single band of 11323 bp is indicative that
the DNA in the sample is from a homozygous MON 87411
event, a single band of about 150 bp is indicative that the
DNA in the sample is not from a MON 87411 event, and the
presence of both a band of 11323 bp and a band of about 150
bp is indicative that the DNA in the sample is from a corn
plant heterozygous for MON 87411 event.

A TagMan® assay can be developed to determine the
zygosity of a corn plant containing event MON 87411. For
this assay, three or four primers and two probes would be
designed where [1] a first primer pair and a first probe are
specific for detecting the presence of event MON 87411
DNA in a sample, and [2] a second primer pair, different
from the first primer pair, and a second probe, different from
the first probe, are specific for detecting the presence of
wildtype corn DNA (i.e., sample not containing event MON
87411). In a TagMan®, or similar assay, a fluorescent signal
only from the first probe is indicative of and diagnostic for
a plant homozygous for event MON 87411; a fluorescent
signal from both the first probe and second probe is indica-
tive of and diagnostic for a plant heterozygous for event
MON 87411; and a fluorescent signal only from the second
probe is indicative of and diagnostic for a plant which is
homozygous for the wildtype allele (i.e., is null for event
MON 87411).

Example 5

This example describes the superior protection of plant
comprising event MON 87411 from corn rootworm damage
when compared to current commercial products (MON
88017 and DAS-59122-7) and negative control plants. Effi-
cacy field trials were conducted comparing 135 plants each
of event MON 87411, MON 88017, DAS-59122-7, and
negative controls. Root damage ratings (RDR) were col-
lected, and the percentage plants with an RDR less than the
economic injury level (0.25 RDR) is shown in Table 8.

Table 8 shows that only about 4% of plants containing
event MON 87411 exhibited RDRs greater than the eco-
nomic threshold of 0.25 RDR. In contrast, 22% of the
commercially available plants containing MON 88017
exhibited RDRs greater than the economic threshold of 0.25
RDR. And, 20% of the commercially available plants con-
taining DAS-59122-7 exhibited RDRs greater than the eco-
nomic threshold of 0.25 RDR. And, 96% of the negative
control plants exhibited RDRs greater than the economic
threshold of 0.25 RDR. The conclusion from these data is
that event MON 87411 is clearly superior at providing
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protection from corn rootworm damage as compared to
commercial products MON 88071 and DAS-59122-7; and a
negative control.

TABLE 8

Results of efficacy field trial with the approximate percentage of plants
exhibiting <0.25 RDR.

Approximate percentage of

Event tested plants exhibiting <0.25 RDR

event MON 87411 96
MON 88017 78
DAS-59122-7 80
negative control plants 4

Trial included 135 plants for each event tested.

Efficacy green house trials were conducted to test the
performance of event MON 87411 with extreme infestation
pressure of corn root worm. In this trial the following event
were evaluated: event MON 87411, an event from transfor-
mation with DNA vector #890 expressing only the dsRNA;
MON 88017; DAS-59122-7; and negative control. For these
high-pressure efficacy trials, the corn plants under evalua-
tion were grown in pots in a green house. Extreme infesta-
tion pressure was achieved by sequential infestation of each
potted plant with approximately 2,000 WCR eggs per pot at
their V2 growth stage, and, at 4 additional times occurring
at 1 to 1% week intervals with approximately 1,000 WCR
eggs per pot per infestation for a total of approximately
6,000 WCR eggs added to each pot. Plant roots were
removed, washed, and rated for RDR at their VT growth
stage. The roots from all thirteen (N=13) negative control
plants exhibited maximum root damage, or an absolute RDR
of 3 RDR. These results illustrate that event MON 87411 is
more superior to other corn events available for controlling
corn rootworm (Table 9).

TABLE 9

Root Damage Rating (RDR) under high corn rootworm
infestation pressure.

Lower and Upper 95%

Event Average RDR confidence limits
Negative Control (N = 13) 3.0 Absolute
only dsRNA (N = 11) 0.36 0.17/0.54
MON 88017(N = 11) 2.1 1.8/2.4
DAS-59122-7 (N = 16) 0.29 0.17/0.42
MON 87411 (N = 13) 0.06 0.03/0.08

(N = the number of plants evaluated).

One measure of efficacy of corn rootworm transgenic
events is by a determining the emergence of adult beetles
from the potted soil of plants cultivated in a green house. To
determine adult corn rootworm beetle emergence from the
soil of event MON 87411 plants grown in pots, 10 to 15
plants were germinated in pots containing soil infested with
WCR eggs, similar to that described above. Throughout the
growth period, each corn plant was covered with mesh bag
to contain any emerging adult beetles.

Counts of above ground adult beetles were made at 6, 12,
and 18 weeks after plant emergence, and at the end of the
trial the roots were evaluated for RDR. Plants containing
event MON 87411 were compared to negative control
plants, and other corn rootworm protective transgenic
events. The results were that significantly fewer beetles were
observed to emerge from soils in which event MON 87411
plants were potted compared to the other corn rootworm
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protective transgenic events, illustrating the superior prop-
erties of event MON 87411 to protect against corn rootworm
damage.

Example 6

This example illustrates that the orientation of expression
of two different promoters in a corn cell, each driving
expression of a different corn rootworm toxic agent, can
result in significantly improved ratios of transgenic events
exhibiting efficacy when provided in the diet of corn root-
worm larvae.

Corn cells were transformed with one of four different
plant transformation vectors, pPMON120417, pMON120434,
pMON120416, or pMON120419, and transgenic events
were obtained that were regenerated into transgenic corn
plants.

With reference to FIG. 4, all of the plant transformation
vectors contain three expression cassettes 1, 2, and 3,
bounded on one end by an Agrobacterium left border (LB),
and at the opposite end by an Agrobacterium right border
(RB). A corn rootworm toxic dsRNA is expressed from
cassette 1 in all four vectors from an enhanced Cauliflower
mosaic virus 35S (e35S) promoter. A corn rootworm toxin
protein, Cry3Bb, in vectors pMON120417, pMON120434 is
expressed from cassette 2 from a Zm.PIIG promoter. A corn
rootworm toxin protein, Cry3Bb, in vectors pMON120416,
pMON120419 is expressed from cassette 2 from an Os.Rec3
promoter. In all four vectors, a protein, conferring glypho-
sate herbicide tolerance, CTP-EPSPS CP4, is expressed
from cassette 3 from an Os.TubA3 promoter. In all four
vectors cassette 1 and cassette 3 are in the same relative
orientation. With reference to FIG. 4, the block arrows
indicate the direction of expression from the promoter in
each of the respective cassettes.

The relative orientation of cassette 2 in vectors
pMON120417 and pMON120434 is reversed, as illustrated
by the block arrows (FIG. 4) indicating the direction of
expression from the promoter. Expression of Cry3Bb corn
rootworm toxin protein in pMON120417 from cassette 2 is
divergent from the direction of expression of the corn
rootworm toxic dsRNA expressed from cassette 1. Expres-
sion of Cry3Bb corn rootworm toxin protein in
pMON120434 from cassette 2 is in the same orientation as
expression of the corn rootworm toxic dsRNA from cassette
1.

The relative orientation of cassette 2 in vectors
pMON120416 and pMON120419 is reversed, as illustrated
by the block arrows (FIG. 4) indicating the direction of
expression from the promoter. Expression of Cry3Bb corn
rootworm toxin protein in pMON120416 from cassette 2 is
divergent from the direction of expression of the corn
rootworm toxic dsRNA expressed from cassette 1. Expres-
sion of Cry3Bb corn rootworm toxin protein in
pMON120419 from cassette 2 is in the same orientation as
expression of the corn rootworm toxic dsRNA from cassette
1.

As seen from Table 10, when tissue from transgenic corn
plants was provided in the diet of Diabrotica species of corn
root worm, the plants generated by transformation with
either construct pMON120417 or pMON120416 (divergent
expression of the corn rootworm toxic components) was
more efficacious with respect to pesticidal activity when
compared to plants generated by transformation with either
construct pMON120434 or pMON120419 (tandem or same
orientation of expression) (Table 10). The ratio of efficacious
events generated from transformation using the vectors
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pMON120417 and pMON120416, compared to the ratio of
efficacious events from the vectors pMON120416 and
pMON120419, was significantly greater as shown by the
data in Table 10. For example, for events generated from
vector pMON120417 with the divergent promoter driven

48
TABLE 10

Results showing the number of RO events and the number efficacious
events obtained from four plant transformation vectors.

5 No. of RO # Efficacious
expression of the corn rootworm toxic components, 11 of 43 Construct Events events
events, or almost 25% of the events exhibited rootworm SMONI20417 - 0
efficacious control. In contrast, there were no efficacious PMON120434 3 0
events obtained for events generated from vector pMON120416 27 17
pMON120434 with the promoter driven expression in the 10 PMON120419 43 8
tandem orientation of the corn rootworm toxic components.

For events generated from vector pMON120416 with the

divergent promoter driven expression of the corn rootworm

toxic components, 17 of 27 events, or about 63% of the Example 7
events exhibited rootworm efficacious control. In contrast, 15

there only about 18.5% efficacious events obtained for
events generated from vector pMON120419 with the pro-
moter driven expression in the tandem orientation of the
corn rootworm toxic components. These data demonstrate
the significantly improved number of efficacious events, and
improved ratios of transgenic events exhibiting efficacy,
when transgenic corn plants are generated from a plant
transformation vector with two different promoters each
driving expression in divergent directions of two different
corn rootworm toxic agents, and the transgenic corn plants
are provided in the diet of corn rootworm larvae.
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To produce corn plants or plant parts thereof which
comprise enhanced agronomic, insecticidal, or herbicidal
properties, corn plants containing event MON 87411 can be
crossed with corn plants containing potentially any other
corn event or combination thereof and phenotypes evaluated
to determine the resulting properties of the progeny plants.
As a non-limiting example, MON 87411 can be crossed with
corn plants including one or more combinations, of the
following: DAS-59122-7; MIR604; MON 89034, MON
87411; MON 87427, TC1507; 5307; DAS-06275-8; BT176;
BT11; and MIR162.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 52

<210> SEQ ID NO 1

<211> LENGTH: 12248

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of event MON 87411

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(500)

<223> OTHER INFORMATION: represents the genomic DNA flanking the left
border of the TDNA

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (501)..(11748)

<223> OTHER INFORMATION: represents the TDNA

<220> FEATURE:

<221> NAME/KEY: promoter

<222> LOCATION: (2948)..(3559)

<223> OTHER INFORMATION: represents the reverse complement sequence of
an enhanced CaMV 35S promoter

<220> FEATURE:

<221> NAME/KEY: promoter

<222> LOCATION: (2948)..(4534)

<223> OTHER INFORMATION: represents a divergent promoter region that
promotes bidirectional transcription

<220> FEATURE:

<221> NAME/KEY: promoter

<222> LOCATION: (3586) .. (4534)

<223> OTHER INFORMATION: represents a Corn PIIG promoter

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (11749)..(12248)

<223> OTHER INFORMATION: represents the genomic DNA flanking the right

border of the TDNA

<400> SEQUENCE: 1

cectagegtt gggeccaact agtcagtetg ccttecctece cagtegetga cctecttggt 60
ccacttgteca getttegege tcagatctaa tctcaactgt cgatctgtga tcegggtggece 120
gagatcacce gatgccegtt cgtttgcaaa agttgttaaa agaccctetg tttcttagaa 180
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-continued
aataacctac attcatgttt cttgcgatta ggcccctggt ttettgtaga gaageccctt 240
gctttatttt aatcacaaaa ataaatctaa tttagtgttt tgaattctaa aacttgtgaa 300
tttcatatct tttgcatatg aactctaaat tgggtggttt aaattgcaaa atgatcataa 360
tattattctc tatctgttta aattataata tttcactgtc tacatgtatg tattttatga 420
ctagacaata ggttcattta aagtgatgga ttatttatta aaaggaaaat aaaaaggcaa 480
aacactaatg aatagttaag tggcttcatg tccgggaaat ctacatggat cagcaatgag 540
tatgatggtc aatatggaga aaaagaaaga gtaattacca attttttttc aattcaaaaa 600
tgtagatgtce cgcagegtta ttataaaatg aaagtacatt ttgataaaac gacaaattac 660
gatccgtegt atttatagge gaaagcaata aacaaattat tctaattcgg aaatctttat 720
ttecgacgtgt ctacattcac gtccaaatgg gggcttagat gagaaacttc acgatcgatg 780
cggccaccac tcgaggtcga ggtacegttg tcaatcaatt ggcaagtcat aaaatgcatt 840
aaaaaatatt ttcatactca actacaaatc catgagtata actataatta taaagcaatg 900
attagaatct gacaaggatt ctggaaaatt acataaagga aagttcataa atgtctaaaa 960
cacaagagga catacttgta ttcagtaaca tttgcagctt ttctaggtct gaaaatatat 1020
ttgttgccta gtgaataagce ataatggtac aactacaagt gttttactcc tcatattaac 1080
ttcggtcatt agaggccacg atttgacaca tttttactca aaacaaaatg tttgcatatc 1140
tcttataatt tcaaattcaa cacacaacaa ataagagaaa aaacaaataa tattaatttg 1200
agaatgaaca aaaggaccat atcattcatt aactcttctc catccatttce catttcacag 1260
ttcgatageg aaaaccgaat aaaaaacaca gtaaattaca agcacaacaa atggtacaag 1320
aaaaacagtt ttcccaatgc cataatactc aaactcagta ggattctggt gtgtgcgcaa 1380
tgaaactgat gcattgaact tgacgaacgt tgtcgaaacc gatgatacga acgaaagcta 1440
ggcctcageg agtaccgctg gcgatctaat ccatgatatc gtgaacatca tctacattca 1500
aattcttatg agctttctta agggcatctg cagcattttt catagaatct aatacagcag 1560
tatttgtgct agctecctteg agggcttcce tctgcatttce aatagttgta agggttcecat 1620
ctatttgtag ttgggtcttt tccaatcgtt tcttettttt gagggcttgg agtgcaactce 1680
ttttattttt cgacgcattt ttectttgcge tcectgcagge ggccgcegtgg atgaggagtt 1740
aatcggtegt gtgagagtag tgatcgagtg gatgtcgteg agagtgatga gtgttgatgt 1800
tgttagtgat atgtggtaga aggtatcgtg ataaagcgtt aacgcgatcg cagtacttgce 1860
aaagaaaaat gcgtcgaaaa ataaaagagt tgcactccaa gccctcaaaa agaagaaacyg 1920
attggaaaag acccaactac aaatagatgg aacccttaca actattgaaa tgcagaggga 1980
agccctegaa ggagctagca caaatactgce tgtattagat tctatgaaaa atgctgcaga 2040
tgcccttaag aaagctcata agaatttgaa tgtagatgat gttcacgata tcatggatgg 2100
tatcgcacag cgactgctga gggacgtcga gctcecccgett ggtatctgca ttacaatgaa 2160
atgagcaaag actatgtgag taacactggt caacactagg gagaaggcat cgagcaagat 2220
acgtatgtaa agagaagcaa tatagtgtca gttggtagat actagatacc atcaggaggt 2280
aaggagagca acaaaaagga aactctttat ttttaaattt tgttacaaca aacaagcaga 2340
tcaatgcatc aaaatactgt cagtacttat ttcttcagac aacaatattt aaaacaagtg 2400
catctgatct tgacttatgg tcacaataaa ggagcagaga taaacatcaa aatttcgtca 2460
tttatattta ttccttcagg cgttaacaat ttaacagcac acaaacaaaa acagaatagg 2520
aatatctaat tttggcaaat aataagctct gcagacgaac aaattattat agtatcgcct 2580



51

US 9,441,240 B2

52

-continued
ataatatgaa tccctatact attgacccat gtagtatgaa gecctgtgcct aaattaacag 2640
caaacttctg aatccaagtg ccctataaca ccaacatgtg cttaaataaa taccgctaag 2700
caccaaatta cacatttctc gtattgctgt gtaggttcecta tcecttegttte gtactaccat 2760
gtcecctatat tttgctgcta caaaggacgg caagtaatca gcacaggcag aacacgattt 2820
cagagtgtaa ttctagatcc agctaaacca ctctcagcaa tcaccacaca agagagcatt 2880
cagagaaacg tggcagtaac aaaggcagag ggcggagtga gcgegtaccyg aagacggtte 2940
agcgtgtect ctccaaatga aatgaacttc cttatataga ggaagggtct tgcgaaggat 3000
agtgggattg tgcgtcatcc cttacgtcag tggagatatc acatcaatcc acttgctttg 3060
aagacgtggt tggaacgtct tetttttcca cgatgctect cgtgggtggg ggtccatctt 3120
tgggaccact gtcggcagag gcatcttcaa cgatggectt tectttatcg caatgatggce 3180
atttgtagga gccaccttecce ttttccacta tcttcacaat aaagtgacag atagctgggce 3240
aatggaatcc gaggaggttt ccggatatta ccctttgttg aaaagtctca atcggaccat 3300
cacatcaatc cacttgcttt gaagacgtgg ttggaacgtc ttctttttece acgatgctcce 3360
tcgtgggtgg gggtceccatcet ttgggaccac tgtcggcaga ggcatcttca acgatggect 3420
ttecctttate gecaatgatgg catttgtagg agccaccttce cttttceccact atcttcacaa 3480
taaagtgaca gatagctggg caatggaatc cgaggaggtt tccggatatt accctttgtt 3540
gaaaagtcte aatcggacct gcagectgca ggctagegge gegccacaaa tcacaggeca 3600
tgaaccctac tcatgctteg atttgtccaa cacacactta ccaaaactca aatcatgtcc 3660
ttgacagtca ctcgggactc ataacatggg tacgtatcga ctatgtcaac tatatgtgtt 3720
ctcatcagat tatagattgg cctagtacgt agtgatattt ccactagcac tgtggttatg 3780
gctgtacctyg atagtgatat cagcaccggg tcatggctcet actaccaggt agtgagagtg 3840
acctttatac tgtcagactg taactaagga tttccaatca ctgttcggat cctaggctta 3900
gaattaagta aaactctatc actataggct gcagcacact cggtatatat tgatgggcca 3960
acagaaattg tgcgtactat gcgcgatgta aaatggacat aaaccctacc catatacaat 4020
gcaataactt ttgtccggte tgggccaccg gttagcagag gtcctgattt cggtggtagt 4080
ggtagcttga tcectggtcgte gtatcgtaga gggatatata aaatcatgtc acttttgaag 4140
ggagcgctca cagaaataat aggtattcge gggagecgec cecgcagaac acaaaataag 4200
gcgagcacgce acacgcatca gtttcgataa aataataata gcgccagetg atcggaacaa 4260
ttccagctag cactaatgta tttctgcatt gatctgttta tacaacatge tacctegttg 4320
agtgattttg acatgatttg tcaacttgct ccgatcctat atctcgatcg atctccacat 4380
gacgatggtt gttgtcctgt atcccatgac aaccaggcaa cgctcaaagc acacatgcegt 4440
tgccgattac ccgtgcatge cgccaagcac gaaagcacct ccctcecacac cgtccatcag 4500
ctataaaaac catgccaagc accctgtgaa aagccccggg aaccatctte cacacactca 4560
agccacacta ttggagaaca cacagggaca acacaccata agatccaagyg gaggcectccg 4620
ccgccgecgg taaccaccec geccctetee tetttettte tecgtttttt tttecgtete 4680
ggtctcgate tttggeccttg gtagtttggg tgggcgagag geggcttegt gcgegcccag 4740
atcggtgege gggaggggceyg ggatctegeg getggggete tegecggegt ggatccggece 4800
cggatctecge ggggaatggg gcetcteggat gtagatcectge gatccgecgt tgttggggga 4860
gatgatgggg ggtttaaaat ttccgccegtg ctaaacaaga tcaggaagag gggaaaaggyg 4920



53

US 9,441,240 B2

54

-continued
cactatggtt tatattttta tatatttctg ctgcttcecgtc aggcttagat gtgctagatc 4980
tttctttett ctttttgtgg gtagaatttg aatccctcag cattgttcat cggtagtttt 5040
tcttttecatg atttgtgaca aatgcagcct cgtgcggage ttttttgtag gtagaagtga 5100
tcaaccatgg ccaaccccaa caatcgetcec gagcacgaca cgatcaaggt cacccccaac 5160
tcegagetee agaccaacca caaccagtac cegetggecg acaaccccaa ctccaccctg 5220
gaagagctga actacaagga gttcctgcge atgaccgagg actcctceccac ggaggtectg 5280
gacaactcca ccgtcaagga cgccgteggg accggcatcet cegtegttgg gcagatcectg 5340
ggcgtegttyg gegtecectt cgcaggtget ctcacctcecet tcectaccagtce cttectgaac 5400
accatctgge cctcecgacge cgaccectgg aaggccttca tggcccaagt cgaagtectg 5460
atcgacaaga agatcgagga gtacgccaag tccaaggccce tggecgaget gcaaggectg 5520
caaaacaact tcgaggacta cgtcaacgcg ctgaactcect ggaagaagac gcctctgtcece 5580
ctgcgeteca agegetcecca ggaccgeate cgegagetgt tceteccagge cgagtcccac 5640
ttccgcaact ccatgccgte cttegecgte tcecaagtteg aggtecctgtt ccetgeccacce 5700
tacgcccagg ctgccaacac ccacctectg ttgctgaagg acgcccaggt ctteggcgag 5760
gaatggggct actcctcgga ggacgtcegece gagttctace gtecgceccaget gaagctgacce 5820
caacagtaca ccgaccactg cgtcaactgg tacaacgteg gcctgaacgyg cctgagggge 5880
tccacctacg acgcatgggt caagttcaac cgcttccecgca gggagatgac cctgaccgte 5940
ctggacctga tcgtectgtt ccccttectac gacatcegece tgtactccaa gggcgtcaag 6000
accgagctga cccgcgacat cttcacggac cccatcttece tgctcacgac cctceccagaag 6060
tacggtccca ccttectgte catcgagaac tccatccgca agccccacct gttecgactac 6120
ctccagggca tcgagttceca cacgcegectg aggccaggct acttcggcaa ggactcectte 6180
aactactggt ccggcaacta cgtcgagacc aggccctceca tecggctceccte gaagacgatce 6240
acctcecectt tectacggcega caagtccacce gageccgtece agaagctgte cttecgacggce 6300
cagaaggtct accgcaccat cgccaacacce gacgtcegegyg cttggccgaa cggcaaggte 6360
tacctgggceg tcacgaaggt cgacttctce cagtacgatg accagaagaa cgagacctcce 6420
acccagacct acgactccaa gcgcaacaat ggecacgtet cegeccagga ctccatcgac 6480
cagctgecege ctgagaccac tgacgagecce ctggagaagg cctactccca ccagcetgaac 6540
tacgcggagt gecttectgat gcaagaccgce aggggcacca tccccttcett cacctggacce 6600
caccgcteeg tecgacttett caacaccatc gacgccgaga agatcaccca getgeccgtg 6660
gtcaaggcct acgccctgte ctegggtgece tceccatcattg agggtceccagg cttcaccggt 6720
ggcaacctge tgttcctgaa ggagtcctceg aactccateg ccaagttcaa ggtcaccectg 6780
aactccgetg cecttgctgeca acgctaccge gtecgcatcece gectacgecte caccacgaac 6840
ctgcgecectgt tecgtccagaa ctccaacaat gacttceccetgg tcatctacat caacaagacce 6900
atgaacaagg acgatgacct gacctaccag accttcgacce tcegecaccac gaactccaac 6960
atgggcttct cgggcgacaa gaatgaactg atcattggtg ctgagtcctt cgtctcecaac 7020
gagaagatct acatcgacaa gatcgagttc atccccgtec agctgtgata ggaactctga 7080
ttgaattctg catgcgtttyg gacgtatgct cattcaggtt ggagccaatt tggttgatgt 7140
gtgtgcgagt tcecttgcgagt ctgatgagac atctctgtat tgtgtttcectt tceccccagtgt 7200
tttctgtact tgtgtaatcg gctaatcgce aacagattcg gcgatgaata aatgagaaat 7260
aaattgttct gattttgagt gcaaaaaaaa aggaattaga tctgtgtgtg ttttttggat 7320
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cccatttteg acaagcttge ctcgagacaa caacatgcett ctcatcaaca tggagggaag 7380
agggagggag aaagtgtcgce ctggtcacct ccattgtcac actagccact ggccagctct 7440
cccacaccac caatgccagg ggcgagettt agcacagceca ccegettcace tccaccaccyg 7500
cactacccta gecttegcecca acagccaccg tcaacgectce ctctececgtca acataagaga 7560
gagagagaag aggagagtag ccatgtgggg aggaggaata gtacatgggg cctaccgttt 7620
ggcaagttat tttgggttgc caagttaggc caataagggg agggatttgg ccatccggtt 7680
ggaaaggtta ttggggtagt atctttttac tagaattgtc aaaaaaaaat agtttgagag 7740
ccatttggag aggatgttgc ctgttagagg tgctcttagg acatcaaatt ccataaaaac 7800
atcagaaaaa ttctctcgat gaagatttat aaccactaaa actgccctca attcgaaggg 7860
agttcaaaac aattaaaatc atgttcgaat tgagtttcaa tttcacttta acccctttga 7920
aatctcaatg gtaaaacatc aacccgtcag gtagcatggt tctttttatt cctttcaaaa 7980
agagttaatt acaaacagaa tcaaaactaa cagttaggcc caaggcccat ccgagcaaac 8040
aatagatcat gggccaggcc tgccaccacce ctececccectece tggctcecccecge tettgaattt 8100
caaaatccaa aaatatcggc acgactggece gecgacggag cgggcggaaa atgacggaac 8160
aacccctcega attctaccce aactacgecce accaacccac acgccactga caatccggte 8220
ccaccettgt gggeccacct acaagcgaga cgtcagtege tegcagcaac cagtgggece 8280
accteccagt gageggeggg tagatctgga ctettaccca cccacactaa acaaaacggce 8340
atgaatattt tgcactaaaa ccctcagaaa aattccgata ttccaaacca gtacagttcce 8400
tgaccgttgg aggagccaaa gtggagcgga gtgtaaaatt gggaaactta atcgaggggg 8460
ttaaacgcaa aaacgccgag gcgcecteceg ctetatagaa aggggaggayg tgggaggtgg 8520
aaaccctacce acaccgcaga gaaaggcgte ttegtacteg cctcectecteeg cgccctecte 8580
cgecgecget cgcecegeegtt cgtctecgee gecaccgget agecatccag gtaaaacaaa 8640
caaaaacgga tctgatgctt ccattcecctce gtttcectegta gtagecgeget tegatcetgtg 8700
ggtggatctg ggtgatcctg gggtgtggtt cgttctgttt gatagatctg tcggtggatce 8760
tggccttetg tggttgtega tgtccggatce tgegttttga tcagtggtag ttegtggatce 8820
tggcgaaatg ttttggatct ggcagtgaga cgctaagaat cgggaaatga tgcaatatta 8880
ggggggtttec ggatggggat ccactgaatt agtctgtctce cctgctgata atctgttect 8940
ttttggtaga tctggttagt gtatgtttgt ttcggataga tctgatcaat gettgtttgt 9000
tttttcaaat tttctaccta ggttgtatag gaatggcatg cggatctggt tggattgcca 9060
tgatccgtge tgaaatgccce ctttggttga tggatcttga tattttactg ctgttcacct 9120
agatttgtac tcccgtttat acttaatttg ttgcttatta tgaatagatc tgtaacttag 9180
gcacatgtat ggacggagta tgtggatctg tagtatgtac attgctgcga gctaagaact 9240
atttcagagc aagcacagaa aaaaatattt agacagattg ggcaactatt tgatggtctt 9300
tggtatcatg ctttgtagtyg ctcgtttctg cgtagtaatc ttttgatctg atctgaagat 9360
aggtgctatt atattcttaa aggtcattag aacgctatct gaaaggctgt attatgtgga 9420
ttggttcacc tgtgactccce tgttcecgtctt gtecttgataa atcctgtgat aaaaaaaatt 9480
cttaaggcgt aatttgttga aatcttgttt tgtcctatgce agcctgatce atggcgcaag 9540
ttagcagaat ctgcaatggt gtgcagaacc catctcttat ctccaatctce tcgaaatcca 9600
gtcaacgcaa atctccctta tcggtttete tgaagacgca gcagcatcca cgagcttatce 9660
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cgatttegtce gtcgtgggga ttgaagaaga gtgggatgac gttaattggce tctgagectte 9720
gtcctcecttaa ggtcatgtcet tcetgttteca cggcecgtgcat gettcacggt gcaagcagece 9780
ggeccgcaac cgeccgcaaa tcectetggece tttecggaac cgtcecgeatt cecggcgaca 9840
agtcgatctce ccaccggtece ttcatgttcecg gcggtctege gagcggtgaa acgcgcatca 9900
ceggecttet ggaaggcgag gacgtcatca atacgggcaa ggccatgcag gcgatgggeg 9960
ccegecateeg taaggaaggce gacacctgga tcatcgatgg cgtceggcaat ggcggectcece 10020
tggcgectga ggcgecgete gattteggca atgeccgecac gggctgceccge ctgacgatgg 10080
gcctegtegyg ggtctacgat ttcecgacagca ccttcatcgg cgacgcectceg ctcacaaage 10140
gccecgatggg ccegegtgttg aacccgetge gcgaaatggg cgtgcaggtg aaatcggaag 10200
acggtgaccg tctteccegtt accttgegeg ggccgaagac gccgacgcecg atcacctacce 10260
gcgtgeccgat ggccteccgca caggtgaagt ccgcegtget gctegcecgge ctcaacacge 10320
ccggcatcac gacggtcatce gagccgatca tgacgcgcga tcatacggaa aagatgctge 10380
agggctttgg cgccaacctt accgtcgaga cggatgcgga cggcgtgcge accatccgece 10440
tggaaggccg cggcaagctce accggccaag tcatcgacgt gccgggcgac ccgtectcga 10500
cggccttece getggttgeg gecctgettg tteegggete cgacgtcacce atcctcaacg 10560
tgctgatgaa ccccaccege accggcectca tcectgacget gcaggaaatg ggcgcecgaca 10620
tcgaagtcat caacccgege cttgcceggceg gcgaagacgt ggcggacctg cgecgtteget 10680
ccteccacget gaagggcgte acggtgccgg aagaccgcege gcecttcgatg atcgacgaat 10740
atccgattct cgctgtcecgec gecgectteg cggaagggge gaccgtgatg aacggtctgg 10800
aagaactccg cgtcaaggaa agcgaccgcce tcteggeegt cgccaatgge ctcaagctca 10860
atggcgtgga ttgcgatgag ggcgagacgt cgctcgtegt gegtggceccge cctgacggca 10920
aggggctecgg caacgccteg ggcgecgceceg tcegccaccca tcectcegatcac cgcategeca 10980
tgagcttect cgtcatggge ctegtgtcecgg aaaaccctgt cacggtggac gatgccacga 11040
tgatcgccac gagcttceceg gagttcatgg acctgatgge cgggctgggce gcgaagatceg 11100
aactctceccga tacgaaggct gectgatgag ctccagggtt cttgecctggt gecttggcaa 11160
tgcttgatta ctgctgctat cctatgatct gtcegtgtgg gettectatcet atcagtttgt 11220
gtgtctggtt ttgaaaaaca tttgcttttc gattatgtag ggtttgcttg tagetttcege 11280
tgctgtgacce tgtgttgttt atgtgaacct tctttgtgge atctttaata tccaagttcg 11340
tggtttgtcg taaaacgaag cctctacttc gtaaagttgt gtctatagca ttgaaatcgt 11400
ttttttgctc gagaataatt gtgaccttta gttggcgtga aactagtttt ggatatctga 11460
ttectectggtt cgcaatcttg agatcgtcecge tgcttaggtg agctaagtga tgttectaag 11520
taaatgctcce tcaccagaat acgtagctgt gtgaaaagag aacgcgtgaa tacgtagctg 11580
tgtaaagatt gtgtcccaag taaacctcag tgatttttgt ttggattttt aatttagaaa 11640
cattcgactg ggagcggcta gagccacacc caagttccta actatgataa agttgetctg 11700
taacagaaaa caccatctag agcggccgcg tttaaactat cagtgtttag agaatcacaa 11760
acctctagat gtattaatct accctagaac tagttcactt ttgtgtgcat acttttctat 11820
tgaactggtg ttcactttgt tgcatatgtt ttgtgtactg tttatttgtc attgcccaaa 11880
tgtgtttaat gagtgattgc tttgcgtaga caacgagcag ttcaaggttt ccgagtgtgt 11940
tgcaaaagac ttccctgage agcaacctgg tgaaggtaag tgtcctctga cccattatgt 12000
catatttact ttataattat atccttaaca atatgattaa agattaacac caaattatat 12060
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acatacatat gttaaaattt taaatgtcaa ataattcaga tgtttagaat gcatccctaa

gacggccagt gcaggctcegt acgatgcata cgaaaaccta tccctagtgt tegettegaa

ttaatgccga cagtttaaac tactgcatct gcaatctata gagacaaaaa cactatgaaa

atagtaga

<210> SEQ ID NO 2
<211> LENGTH: 763

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

(1) ..(500)

border of the TDNA
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<400> SEQUENCE: 2

ccctagegtt

ccacttgtca

gagatcacce

aataacctac

gctttatttt

tttcatatct

tattattctc

ctagacaata

aacactaatg

tatgatggtc

tgtagatgtc

gatcegtegt

ttcgacgtgt

gggcccaact

getttegege

gatgccegtt

attcatgttt

aatcacaaaa

tttgcatatg

tatctgttta

ggttcattta

aatagttaag

aatatggaga

cgcagegtta

atttatagge

ctacattcac

<210> SEQ ID NO 3
<211> LENGTH: 515

<212> TYPE:

DNA

(501) .

. (763)

agtcagtctyg

tcagatctaa

cgtttgcaaa

cttgcgatta

ataaatctaa

aactctaaat

aattataata

aagtgatgga

tggcttcatg

aaaagaaaga

ttataaaatg

gaaagcaata

gtccaaatgg

cctteectec

tctcaactgt

agttgttaaa

ggcecetggt

tttagtgttt

tgggtggttt

tttcactgte

ttatttatta

tccgggaaat

gtaattacca

aaagtacatt

aacaaattat

gggcttagat

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

(le) ..

(1) ..(15)

(515)

border of the TDNA

<400> SEQUENCE: 3

left border remnant

cagtcgetga

cgatctgtga

agaccctetyg

ttettgtaga

tgaattctaa

aaattgcaaa

tacatgtatg

aaaggaaaat

ctacatggat

attttttttce

ttgataaaac

tctaattegy

gag

right border remnant

cctecttggt

thggtggCC

tttcttagaa

gaagccectt

aacttgtgaa

atgatcataa

tattttatga

aaaaaggcaa

cagcaatgag

aattcaaaaa

gacaaattac

aaatctttat

aaactatcag tgtttagaga atcacaaacc tctagatgta ttaatctacce ctagaactag

ttcacttttyg tgtgcatact tttctattga actggtgttc actttgttge atatgttttg

tgtactgttt atttgtcatt geccaaatgt gtttaatgag tgattgettt gegtagacaa

12120

12180

12240

12248

is a nucleotide sequence of event MON 87411

represents the genomic DNA flanking the left

60

120

180

240

300

360

420

480

540

600

660

720

763

is a nucleotide sequence of event MON 87411

represents the genomic DNA flanking the right

60

120

180
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cgagcagtte aaggtttccg agtgtgttge aaaagactte cctgagcage aacctggtga 240
aggtaagtgt cctctgaccc attatgtcat atttacttta taattatatc cttaacaata 300
tgattaaaga ttaacaccaa attatataca tacatatgtt aaaattttaa atgtcaaata 360
attcagatgt ttagaatgca tccctaagac ggccagtgea ggctegtacyg atgcatacga 420
aaacctatce ctagtgttcg cttcgaatta atgccgacag tttaaactac tgcatctgca 480
atctatagag acaaaaacac tatgaaaata gtaga 515

<210> SEQ ID NO 4
<211> LENGTH: 11248

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

and represents the TDNA of event MON 87411
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: promoter

<222> LOCATION:

(1) ..(263)

(2086) ..(4034)

<223> OTHER INFORMATION: Corn PIIG promoter
<220> FEATURE:
<221> NAME/KEY: promoter

<222> LOCATION:
<223> OTHER INFORMATION:

(2448) .. (3059)

an enhanced CaMV 35S promoter
<220> FEATURE:
<221> NAME/KEY: promoter

<222> LOCATION:
<223> OTHER INFORMATION:

(2448) ..(4034)

promotes bidirectional transcription
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<400> SEQUENCE: 4

tggctteatg

aaaagaaaga

ttataaaatg

gaaagcaata

gtccaaatgg

ggtaccgttyg

actacaaatc

ctggaaaatt

ttcagtaaca

ataatggtac

atttgacaca

cacacaacaa

atcattcatt

aaaaaacaca

cataatactc

tgacgaacgt

gcgatctaat

tccegggaaat

gtaattacca

aaagtacatt

aacaaattat

gggcttagat

tcaatcaatt

catgagtata

acataaagga

tttgcagett

aactacaagt

tttttactca

ataagagaaa

aactcttctce

gtaaattaca

aaactcagta

tgtcgaaacc

ccatgatatce

(11233) ..(11248)

ctacatggat

atttttttte

ttgataaaac

tctaattegyg

gagaaacttce

ggcaagtcat

actataatta

aagttcataa

ttctaggtet

gttttactece

aaacaaaatg

aaacaaataa

catccatttce

agcacaacaa

ggattctggt

gatgatacga

gtgaacatca

cagcaatgag

aattcaaaaa

gacaaattac

aaatctttat

acgatcgatg

aaaatgcatt

taaagcaatg

atgtctaaaa

gaaaatatat

tcatattaac

tttgcatatc

tattaatttg

catttcacag

atggtacaag

gtgtgcgcaa

acgaaagcta

tctacattca

left border remnant

right border remnant

tatgatggtce

tgtagatgtc

gatccgtegt

ttcgacgtgt

cggccaccac

aaaaaatatt

attagaatct

cacaagagga

ttgttgecta

tteggteatt

tcttataatt

agaatgaaca

ttcgatageg

aaaaacagtt

tgaaactgat

ggcctcageg

aattcttatg

represents a divergent promoter region that

aatatggaga

cgcagegtta

atttataggce

ctacattcac

tcgaggtega

ttcatactca

gacaaggatt

catacttgta

gtgaataagc

agaggccacg

tcaaattcaa

aaaggaccat

aaaaccgaat

ttcccaatge

gcattgaact

agtaccgetyg

agctttetta

is a nucleotide sequence of Event MON 87411,

represents the reverse complement sequence of

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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agggcatctg cagcattttt catagaatct aatacagcag tatttgtgct agctccttceg 1080
agggcttecce tectgcattte aatagttgta agggttccat ctatttgtag ttgggtettt 1140
tccaategtt tettettttt gagggcttgg agtgcaactc ttttattttt cgacgcattt 1200
ttetttgege tectgcaggce ggccgegtgg atgaggagtt aatcggtcgt gtgagagtag 1260
tgatcgagtg gatgtcgtceg agagtgatga gtgttgatgt tgttagtgat atgtggtaga 1320
aggtatcgtg ataaagcgtt aacgcgatcg cagtacttgc aaagaaaaat gcgtcgaaaa 1380
ataaaagagt tgcactccaa gccctcaaaa agaagaaacyg attggaaaag acccaactac 1440
aaatagatgg aacccttaca actattgaaa tgcagaggga agccctcgaa ggagctagca 1500
caaatactgc tgtattagat tctatgaaaa atgctgcaga tgcccttaag aaagctcata 1560
agaatttgaa tgtagatgat gttcacgata tcatggatgg tatcgcacag cgactgctga 1620
gggacgtcga gctcecccgett ggtatctgca ttacaatgaa atgagcaaag actatgtgag 1680
taacactggt caacactagg gagaaggcat cgagcaagat acgtatgtaa agagaagcaa 1740
tatagtgtca gttggtagat actagatacc atcaggaggt aaggagagca acaaaaagga 1800
aactctttat ttttaaattt tgttacaaca aacaagcaga tcaatgcatc aaaatactgt 1860
cagtacttat ttcttcagac aacaatattt aaaacaagtg catctgatct tgacttatgg 1920
tcacaataaa ggagcagaga taaacatcaa aatttcgtca tttatattta ttccttcagg 1980
cgttaacaat ttaacagcac acaaacaaaa acagaatagg aatatctaat tttggcaaat 2040
aataagctct gcagacgaac aaattattat agtatcgcect ataatatgaa tccctatact 2100
attgacccat gtagtatgaa gcctgtgcct aaattaacag caaacttctg aatccaagtg 2160
ccctataaca ccaacatgtg cttaaataaa taccgctaag caccaaatta cacatttctce 2220
gtattgctgt gtaggttcta tcttecgtttc gtactaccat gtccctatat tttgctgceta 2280
caaaggacgg caagtaatca gcacaggcag aacacgattt cagagtgtaa ttctagatcc 2340
agctaaacca ctctcagcaa tcaccacaca agagagcatt cagagaaacyg tggcagtaac 2400
aaaggcagag ggcggagtga gcgcgtaccg aagacggtte agegtgtect ctccaaatga 2460
aatgaacttc cttatataga ggaagggtct tgcgaaggat agtgggattg tgcgtcatcc 2520
cttacgtcag tggagatatc acatcaatcc acttgctttg aagacgtggt tggaacgtct 2580
tcttttteca cgatgctect cgtgggtggg ggtceccatcett tgggaccact gtcggcagag 2640
gcatcttcaa cgatggcctt tccectttatcg caatgatgge atttgtagga gccaccttcece 2700
ttttccacta tcttcacaat aaagtgacag atagctgggc aatggaatcce gaggaggttt 2760
ccggatatta cecctttgttyg aaaagtctca atcggaccat cacatcaatc cacttgettt 2820
gaagacgtgg ttggaacgtc ttectttttecc acgatgctec tegtgggtgg gggtccatcet 2880
ttgggaccac tgtcggcaga ggcatcttca acgatggcect ttcectttatce gcaatgatgg 2940
catttgtagg agccaccttc cttttccact atcttcacaa taaagtgaca gatagctggg 3000
caatggaatc cgaggaggtt tccggatatt accctttgtt gaaaagtctce aatcggacct 3060
gcagectgea ggctagcegge gcgecacaaa tcacaggceca tgaaccctac tcatgetteg 3120
atttgtccaa cacacactta ccaaaactca aatcatgtcc ttgacagtca ctcgggactce 3180
ataacatggg tacgtatcga ctatgtcaac tatatgtgtt ctcatcagat tatagattgg 3240
cctagtacgt agtgatattt ccactagcac tgtggttatg gctgtacctg atagtgatat 3300
cagcaccggg tcatggctcet actaccaggt agtgagagtg acctttatac tgtcagactg 3360
taactaagga tttccaatca ctgttcggat cctaggctta gaattaagta aaactctatc 3420
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actataggct gcagcacact cggtatatat tgatgggcca acagaaattg tgcgtactat 3480
gcgegatgta aaatggacat aaaccctacc catatacaat gcaataactt ttgtccggtce 3540
tgggccaccg gttagcagag gtcctgattt cggtggtagt ggtagcttga tetggtegte 3600
gtatcgtaga gggatatata aaatcatgtc acttttgaag ggagcgctca cagaaataat 3660
aggtattcge gggagecgcece cccgcagaac acaaaataag gcgagcacgce acacgcatca 3720
gtttcgataa aataataata gcgccagctg atcggaacaa ttccagctag cactaatgta 3780
tttctgcatt gatctgttta tacaacatgc tacctcgttg agtgattttg acatgatttg 3840
tcaacttgct ccgatcctat atctcgatcg atctccacat gacgatggtt gttgtcectgt 3900
atcccatgac aaccaggcaa cgctcaaagc acacatgegt tgccgattac ccgtgcatgce 3960
cgccaagcac gaaagcacct ccctccacac cgtcecatcag ctataaaaac catgccaage 4020
accctgtgaa aagccccggg aaccatctte cacacactca agccacacta ttggagaaca 4080
cacagggaca acacaccata agatccaagg gaggccteeg ccegecgcecegyg taaccaccce 4140
gccectetee tetttettte teegtttttt ttteegtcecte ggtctegate tttggecttyg 4200
gtagtttggg tgggcgagag gcggcttegt gecgcgeccag atcggtgege gggaggggcy 4260
ggatctcgeg getggggcete tcecgecggegt ggatcecggece cggatctege ggggaatggg 4320
gcteteggat gtagatctge gatccgecgt tgttggggga gatgatgggg ggtttaaaat 4380
ttccgeegtyg ctaaacaaga tcaggaagag gggaaaaggg cactatggtt tatattttta 4440
tatatttctg ctgcttcgte aggcttagat gtgctagatc tttcetttcett ctttttgtgg 4500
gtagaatttg aatccctcag cattgttcat cggtagtttt tettttcatg atttgtgaca 4560
aatgcagcct cgtgcggage ttttttgtag gtagaagtga tcaaccatgg ccaaccccaa 4620
caatcgctee gagcacgaca cgatcaaggt cacccccaac tcecgagcetece agaccaacca 4680
caaccagtac ccgctggecg acaaccccaa ctecaccctyg gaagagcetga actacaagga 4740
gttcectgege atgaccgagg actcctcecac ggaggtcctyg gacaactcca ccgtcaagga 4800
cgeegteggg accggcatcet cegtegttgg gcagatcectg ggcgtegttg gegtecectt 4860
cgcaggtgcet ctcacctect tcectaccagte cttectgaac accatctgge cctecgacgce 4920
cgaccectgg aaggecttca tggcccaagt cgaagtcectyg atcgacaaga agatcgagga 4980
gtacgccaag tccaaggcce tggecgagcet gcaaggectg caaaacaact tcgaggacta 5040
cgtcaacgcg ctgaactcct ggaagaagac gcctcectgtece ctgcgectcca agcgctcecca 5100
ggaccgcatce cgcgagcectgt tcteccagge cgagtcccac ttceccgcaact ccatgecegte 5160
cttecgeegte tccaagtteg aggtcectgtt cctgcccacce tacgcccagg ctgccaacac 5220
ccacctectg ttgctgaagg acgcccaggt ctteggcecgag gaatggggcet actcectegga 5280
ggacgtcegee gagttctace gtcgecaget gaagctgacce caacagtaca ccgaccactg 5340
cgtcaactgg tacaacgtcg gcctgaacgg cctgaggggce tccacctacg acgcatgggt 5400
caagttcaac cgcttccgca gggagatgac cctgaccgtce ctggacctga tegtectgtt 5460
ccecttetac gacatccgece tgtactccaa gggcgtcaag accgagctga cccgcgacat 5520
cttcacggac cccatcttec tgctcacgac cctceccagaag tacggtccca ccttectgte 5580
catcgagaac tccatccgca agccccacct gttcgactac ctccagggca tcgagttceca 5640
cacgcgectg aggccaggct acttcggcaa ggactccttce aactactggt ccggcaacta 5700
cgtcgagacce aggcccteca teggctecte gaagacgatc acctcecccctt tetacggega 5760
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caagtccace gagccegtcece agaagetgte cttegacgge cagaaggtcet accgcaccat 5820
cgccaacace gacgtegegg cttggecgaa cggcaaggte tacctgggeyg tcacgaaggt 5880
cgacttctee cagtacgatg accagaagaa cgagacctece acccagacct acgactccaa 5940
gegcaacaat ggccacgtcet ccgeccagga ctccatcgac cagctgecge ctgagaccac 6000
tgacgagccce ctggagaagg cctactccca ccagctgaac tacgcggagt gcettectgat 6060
gcaagaccgce aggggcacca tccececttett cacctggacce caccgcteccg tcgacttett 6120
caacaccatc gacgccgaga agatcaccca getgecegtyg gtcaaggect acgecctgte 6180
ctcgggtgece tcecatcattg agggtcecagg cttcaccecggt ggcaacctge tgttectgaa 6240
ggagtccteg aactccatcg ccaagttcaa ggtcaccctg aactccgetg ccttgctgea 6300
acgctaccgce gtccgcatce gcectacgecte caccacgaac ctgcgectgt tegtcecagaa 6360
ctccaacaat gacttcctgg tcatctacat caacaagacc atgaacaagg acgatgacct 6420
gacctaccag accttcgacce tcgecaccac gaactccaac atgggettet cgggcgacaa 6480
gaatgaactg atcattggtg ctgagtcctt cgtctccaac gagaagatct acatcgacaa 6540
gatcgagttc atccccgtcee agectgtgata ggaactctga ttgaattcectg catgegtttg 6600
gacgtatgct cattcaggtt ggagccaatt tggttgatgt gtgtgcgagt tcttgcgagt 6660
ctgatgagac atctctgtat tgtgtttctt tccccagtgt tttctgtact tgtgtaatcg 6720
gctaatcgec aacagattcg gcgatgaata aatgagaaat aaattgttct gattttgagt 6780
gcaaaaaaaa aggaattaga tctgtgtgtg ttttttggat cccattttcg acaagcttge 6840
ctcgagacaa caacatgett ctcatcaaca tggagggaag agggagggag aaagtgtcge 6900
ctggtcacct ccattgtcac actagccact ggccagctcect cccacaccac caatgccagg 6960
ggcgagcttt agcacagcca ccgcttcacce tccaccaccg cactacccta gcttegecca 7020
acagccaccg tcaacgecte ctectceegtca acataagaga gagagagaag aggagagtag 7080
ccatgtgggg aggaggaata gtacatgggg cctaccgttt ggcaagttat tttgggttgce 7140
caagttaggc caataagggg agggatttgg ccatccggtt ggaaaggtta ttggggtagt 7200
atctttttac tagaattgtc aaaaaaaaat agtttgagag ccatttggag aggatgttgc 7260
ctgttagagg tgctcttagg acatcaaatt ccataaaaac atcagaaaaa ttctctcgat 7320
gaagatttat aaccactaaa actgccctca attcgaaggg agttcaaaac aattaaaatc 7380
atgttcgaat tgagtttcaa tttcacttta acccctttga aatctcaatg gtaaaacatc 7440
aacccgtcag gtagcatggt tetttttatt cctttcaaaa agagttaatt acaaacagaa 7500
tcaaaactaa cagttaggcc caaggcccat ccgagcaaac aatagatcat gggccaggcece 7560
tgccaccacce ctcceccctee tggctceccge tcettgaattt caaaatccaa aaatatcggce 7620
acgactggcee gccgacggag cgggcggaaa atgacggaac aacccctega attctaccce 7680
aactacgcce accaacccac acgccactga caatcceggte ccacccttgt gggeccacct 7740
acaagcgaga cgtcagtcgce tcgcagcaac cagtgggecce accteccagt gageggceggyg 7800
tagatctgga ctcttaccca cccacactaa acaaaacggc atgaatattt tgcactaaaa 7860
ccectcagaaa aattccgata ttccaaacca gtacagttece tgaccgttgg aggagccaaa 7920
gtggagcgga gtgtaaaatt gggaaactta atcgaggggg ttaaacgcaa aaacgccgag 7980
gegecteceyg ctectatagaa aggggaggag tgggaggtgg aaaccctacc acaccgcaga 8040
gaaaggcgte ttecgtactcg cctetctecg cgccctecte cgecgecget cgecgeegtt 8100
cgtcteegee gecaccgget agccatccag gtaaaacaaa caaaaacgga tctgatgett 8160
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ccattcctee gtttectcegta gtagegeget tcegatctgtg ggtggatctg ggtgatcectg 8220
gggtgtggtt cgttctgttt gatagatctg tcggtggatc tggecttetg tggttgtega 8280
tgtccggate tgcgttttga tcagtggtag ttegtggatc tggcgaaatg ttttggatct 8340
ggcagtgaga cgctaagaat cgggaaatga tgcaatatta ggggggtttc ggatggggat 8400
ccactgaatt agtctgtctc cctgctgata atctgttect ttttggtaga tctggttagt 8460
gtatgtttgt ttcggataga tctgatcaat gecttgtttgt tttttcaaat tttctaccta 8520
ggttgtatag gaatggcatg cggatctggt tggattgcca tgatccgtgc tgaaatgccce 8580
ctttggttga tggatcttga tattttactg ctgttcacct agatttgtac tcccgtttat 8640
acttaatttg ttgcttatta tgaatagatc tgtaacttag gcacatgtat ggacggagta 8700
tgtggatctg tagtatgtac attgctgcga gctaagaact atttcagagc aagcacagaa 8760
aaaaatattt agacagattg ggcaactatt tgatggtctt tggtatcatg ctttgtagtg 8820
ctcgtttetg cgtagtaatce ttttgatctg atctgaagat aggtgctatt atattcttaa 8880
aggtcattag aacgctatct gaaaggctgt attatgtgga ttggttcacc tgtgactccce 8940
tgttcgtett gtcttgataa atcctgtgat aaaaaaaatt cttaaggcgt aatttgttga 9000
aatcttgttt tgtcctatge agecctgatce atggcgcaag ttagcagaat ctgcaatggt 9060
gtgcagaacc catctcttat ctccaatctc tcgaaatcca gtcaacgcaa atctccctta 9120
tcggtttete tgaagacgca gcagcatcca cgagcttatce cgatttcecgte gtegtgggga 9180
ttgaagaaga gtgggatgac gttaattggc tctgagcttc gtcctcttaa ggtcatgtct 9240
tctgttteca cggcgtgcat gettcacggt gcaagcagcce ggcccgcaac cgcccgcaaa 9300
tcetetggee tttececggaac cgtccgcatt ccecggcgaca agtcgatcte ccaccggtcece 9360
ttcatgttcg geggtctege gagcggtgaa acgcgcatca ccggecttet ggaaggcgag 9420
gacgtcatca atacgggcaa ggccatgcag gcgatgggeg cccgcatccg taaggaaggce 9480
gacacctgga tcatcgatgg cgtcggcaat ggcggcectec tggcgcectga ggcegceccgcetce 9540
gatttcggca atgccgccac gggctgcecge ctgacgatgg gectcegtegg ggtctacgat 9600
ttcgacagca ccttcatecgg cgacgcectceg ctcacaaage gecccgatggg cegcegtgttg 9660
aacccgcetge gcgaaatggg cgtgcaggtg aaatcggaag acggtgaccg tettcecegtt 9720
accttgegeg ggccgaagac gecgacgecg atcacctace gegtgccgat ggectcecgea 9780
caggtgaagt ccgcegtget getcegeegge ctcaacacge ceggcatcac gacggtcate 9840
gagccgatca tgacgcgcga tcatacggaa aagatgctgce agggctttgg cgccaacctt 9900
accgtcgaga cggatgegga cggcgtgege accatccgece tggaaggecyg cggcaagcete 9960
accggccaag tcatcgacgt gecgggcgac ccgtcecctega cggecttece getggttgeg 10020
gccetgettyg tteecgggcte cgacgtcacce atcctcaacyg tgctgatgaa ccccacccecge 10080
accggectca tecctgacget gcaggaaatg ggcgccgaca tcgaagtcat caacccegcege 10140
cttgceggeg gcgaagacgt ggcggacctg cgcgtteget cctcecacget gaagggcegte 10200
acggtgccgg aagaccgcgce gecttegatg atcgacgaat atccgattcect cgctgtegece 10260
gccgectteg cggaaggggce gaccgtgatg aacggtctgg aagaactccg cgtcaaggaa 10320
agcgaccgcece tcectceggcecegt cgccaatggce ctcaagctca atggcegtgga ttgcgatgag 10380
ggcgagacgt cgctcegtcegt gcgtggecge cctgacggca aggggctcegg caacgccteg 10440
ggcgecgeeg tcegecaccca tctcegatcac cgcatcgceca tgagcettect cgtcatggge 10500
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ctegtgtegg aaaaccctgt cacggtggac gatgccacga tgatcgccac gagcttcceg 10560
gagttcatgg acctgatggc cgggctgggce gcgaagatcg aactctccga tacgaaggct 10620
gcctgatgag cteccagggtt cttgectggt gecttggcaa tgcttgatta ctgetgctat 10680
cctatgatct gtcegtgtgg gettctatcet atcagtttgt gtgtetggtt ttgaaaaaca 10740
tttgcttttc gattatgtag ggtttgcttg tagectttege tgctgtgacce tgtgttgttt 10800
atgtgaacct tctttgtggc atctttaata tccaagttcg tggtttgtcg taaaacgaag 10860
cctctactte gtaaagttgt gtctatagca ttgaaatcgt ttttttgctc gagaataatt 10920
gtgaccttta gttggcgtga aactagtttt ggatatctga ttctctggtt cgcaatcttg 10980
agatcgtcge tgcttaggtg agctaagtga tgttcctaag taaatgctcecce tcaccagaat 11040
acgtagctgt gtgaaaagag aacgcgtgaa tacgtagctg tgtaaagatt gtgtcccaag 11100
taaacctcag tgatttttgt ttggattttt aatttagaaa cattcgactg ggagcggcta 11160
gagccacacc caagttccta actatgataa agttgctctg taacagaaaa caccatctag 11220
agcggcecegeg tttaaactat cagtgttt 11248

<210> SEQ ID NO 5
<211> LENGTH: 313

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

(1) .. (50)

border of the TDNA
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<400> SEQUENCE: 5

ttatttatta

tcegggaaat

gtaattacca

aaagtacatt

aacaaattat

gggcttagat

aaaggaaaat

ctacatggat

atttttttte

ttgataaaac

tctaattegyg

gag

<210> SEQ ID NO 6
<211> LENGTH: 373

<212> TYPE:

DNA

(51) ..

(313)

aaaaaggcaa

cagcaatgag

aattcaaaaa

gacaaattac

aaatctttat

aacactaatg

tatgatggtc

tgtagatgtc

gatccgtegt

ttcgacgtgt

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

(1) ..(110)

border of the TDNA
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<400> SEQUENCE: 6

(111) .

. (373)

left border remnant

aatagttaag

aatatggaga

cgcagegtta

atttataggce

ctacattcac

left border remnant

tggcttcatyg

aaaagaaaga

ttataaaatg

gaaagcaata

gtccaaatgg

tttcactgte tacatgtatg tattttatga ctagacaata ggttcattta aagtgatgga

ttatttatta aaaggaaaat aaaaaggcaa aacactaatg aatagttaag tggcttcatg

is a nucleotide sequence of event MON 87411

represents the genomic DNA flanking the left

60

120

180

240

300

313

is a nucleotide sequence of event MON 87411

represents the genomic DNA flanking the left

60

120
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tcegggaaat ctacatggat cagcaatgag tatgatggte aatatggaga aaaagaaaga 180
gtaattacca attttttttc aattcaaaaa tgtagatgtc cgcagcgtta ttataaaatg 240
aaagtacatt ttgataaaac gacaaattac gatccgtegt atttataggce gaaagcaata 300
aacaaattat tctaattcgg aaatctttat ttcgacgtgt ctacattcac gtccaaatgg 360
gggcttagat gag 373

<210> SEQ ID NO 7

<211> LENGTH: 408

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of event MON 87411

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(145)

<223> OTHER INFORMATION: represents the genomic DNA flanking the left
border of the TDNA

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (146) ..(408)

<223> OTHER INFORMATION: left border remnant

<400> SEQUENCE: 7

cataatatta ttctctatct gtttaaatta taatatttca ctgtctacat gtatgtattt 60
tatgactaga caataggttc atttaaagtg atggattatt tattaaaagyg aaaataaaaa 120
ggcaaaacac taatgaatag ttaagtggct tcatgtccgg gaaatctaca tggatcagea 180
atgagtatga tggtcaatat ggagaaaaag aaagagtaat taccaatttt ttttcaatte 240
aaaaatgtag atgtccgcag cgttattata aaatgaaagt acattttgat aaaacgacaa 300
attacgatcce gtcgtattta taggcgaaag caataaacaa attattctaa ttcggaaatce 360
tttatttcga cgtgtctaca ttcacgtcca aatgggggct tagatgag 408

<210> SEQ ID NO 8

<211> LENGTH: 117

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of event MON 87411

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (69)..(83)

<223> OTHER INFORMATION: right border remnant

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (84)..(117)

<223> OTHER INFORMATION: represents the genomic DNA flanking the right
border of the TDNA

<400> SEQUENCE: 8
acacccaagt tcctaactat gataaagttg ctetgtaaca gaaaacacca tctagagegg 60

ccgegtttaa actatcagtg tttagagaat cacaaacctce tagatgtatt aatctac 117

<210> SEQ ID NO 9

<211> LENGTH: 173

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of event MON 87411
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (69)..(83)

<223> OTHER INFORMATION: right border remnant
<220> FEATURE:



US 9,441,240 B2
75

-continued
<221> NAME/KEY: misc_feature
<222> LOCATION: (84)..(173)
<223> OTHER INFORMATION: represents the genomic DNA flanking the right
border of the TDNA
<400> SEQUENCE: 9
acacccaagt tcctaactat gataaagttg ctectgtaaca gaaaacacca tctagagcgg 60
cecgegtttaa actatcagtg tttagagaat cacaaaccte tagatgtatt aatctaccct 120
agaactagtt cacttttgtg tgcatacttt tctattgaac tggtgttcac ttt 173
<210> SEQ ID NO 10
<211> LENGTH: 338
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: is a nucleotide sequence of event MON 87411
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (69)..(83)
<223> OTHER INFORMATION: right border remnant
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (84)..(338)
<223> OTHER INFORMATION: represents the genomic DNA flanking the right
border of the TDNA
<400> SEQUENCE: 10
acacccaagt tcctaactat gataaagttg ctectgtaaca gaaaacacca tctagagcgg 60
cecgegtttaa actatcagtg tttagagaat cacaaaccte tagatgtatt aatctaccct 120
agaactagtt cacttttgtg tgcatacttt tctattgaac tggtgttcac tttgttgcat 180
atgttttgtg tactgtttat ttgtcattgc ccaaatgtgt ttaatgagtg attgctttgc 240
gtagacaacyg agcagttcaa ggtttccgag tgtgttgcaa aagacttccc tgagcagcaa 300
cctggtgaag gtaagtgtcecc tcectgacccat tatgtcat 338
<210> SEQ ID NO 11
<211> LENGTH: 663
<212> TYPE: DNA
<213> ORGANISM: Diabrotica virgifera virgifera
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(660)
<223> OTHER INFORMATION: Dv_Snf7oc ORF encoding a putative ESCRT-III
complex subunit from Diabrotica virgifera
<400> SEQUENCE: 11
atgagetttt ttggaaaatt gttcgggggg aaaaaggaag agatagcccce tagtectggg 60
gaggctattce aaaaactcag agagactgaa gaaatgttaa taaaaaaaca ggatttttta 120
gaaaagaaga tagaagaatt taccatggta gcaaagaaaa atgcgtcgaa aaataaaaga 180
gttgcactce aagccctcaa aaagaagaaa cgattggaaa agacccaact acaaatagat 240
ggaaccctta caactattga aatgcagagg gaagcccteg aaggagctag cacaaatact 300
gectgtattag attctatgaa aaatgctgca gatgccectta agaaagctca taagaatttg 360
aatgtagatg atgttcacga tatcatggat gacatagccyg aacaacacga catagccaac 420
gaaatcacaa acgctattag caatcctgtc ggattcaccg acgatctgga tgacgatgaa 480
ttagaaaaag aattagaaga gctcgaacaa gaaggattgg aagaagacct gctccaagtg 540
ccaggtccaa ctcaactgcce ggctgtgect getgatgcag ttgctactaa accaatcaaa 600

ccagcagcta aaaaagttga agatgatgac gatatgaaag aattggaage ctgggectceg 660
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<210> SEQ ID NO 12
<211> LENGTH: 2753

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: 3'UTR

<222> LOCATION:
<223> OTHER INFORMATION: Ps.RbcS2-E9 3!

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<220> FEATURE:

<221> NAME/KEY :
<222> LOCATION:

(663) .

(903) .

(1) ..(633)

. (902)

. (1052)

(1053) ..(1292)

Intron
(1329) ..(2132)

inverted repeat Dv_Snf7oc arm

inverted repeat loop

inverted repeat Dv_Snf7oc arm

is a nucleotide sequence representing the
antisense strand of an inverted repeat RNA expression cassette

UTR antisense strand

<223> OTHER INFORMATION: Corn DnaK intron antisense strand
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(2133)..(2141)

<223> OTHER INFORMATION: CaMV 35S leader antisense strand
<220> FEATURE:
<221> NAME/KEY: promoter

<222> LOCATION:
<223> OTHER INFORMATION:

(2142) .. (2753)

an enhanced CaMV 35S promoter

<400> SEQUENCE: 12

gttgtcaatc

aatccatgag

aattacataa

aacatttgca

gtacaactac

cacattttta

acaaataaga

cattaactct

cacagtaaat

actcaaactc

acgttgtega

taatccatga

tctgcageat

tcecetetgea

cgtttettet

gegetectge

agtggatgtc

cgtgataaag

gagttgcact

aattggcaag

tataactata

aggaaagttc

gettttetag

aagtgtttta

ctcaaaacaa

Jgaaaaaacaa

tctccateca

tacaagcaca

agtaggattc

aaccgatgat

tatcgtgaac

ttttcataga

tttcaatagt

ttttgaggge

aggcggccgce

gtcgagagtg

cgttaacgeg

ccaageecte

tcataaaatg

attataaagc

ataaatgtct

gtctgaaaat

ctcctecatat

aatgtttgca

ataatattaa

tttccattte

acaaatggta

tggtgtgtgc

acgaacgaaa

atcatctaca

atctaataca

tgtaagggtt

ttggagtgca

gtggatgagg

atgagtgttg

atcgcagtac

aaaaagaaga

cattaaaaaa

aatgattaga

aaaacacaag

atatttgttg

taacttcggt

tatctcttat

tttgagaatg

acagttcgat

caagaaaaac

gcaatgaaac

getaggecte

ttcaaattct

gcagtatttyg

ccatctattt

actcttttat

agttaatcgg

atgttgttag

ttgcaaagaa

aacgattgga

tattttcata

atctgacaag

aggacatact

cctagtgaat

cattagaggce

aatttcaaat

aacaaaagga

agcgaaaacc

agttttccca

tgatgcattyg

agcgagtacce

tatgagettt

tgctagetee

gtagttgggt

ttttcgacge

tcgtgtgaga

tgatatgtgyg

aaatgcgteg

aaagacccaa

ctcaactaca

gattctggaa

tgtattcagt

aagcataatg

cacgatttga

tcaacacaca

ccatatcatt

gaataaaaaa

atgccataat

aacttgacga

getggegate

cttaagggca

ttcgaggget

cttttccaat

atttttcttt

gtagtgatcg

tagaaggtat

aaaaataaaa

ctacaaatag

663

represents the reverse complement sequence of

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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80

atggaaccct tacaactatt gaaatgcaga gggaagccect cgaaggagct agcacaaata 1200

ctgctgtatt agattctatg aaaaatgctg cagatgccect taagaaagct cataagaatt 1260

tgaatgtaga tgatgttcac gatatcatgg atggtatcgc acagcgactg ctgagggacg 1320

tcgagctece gettggtate tgcattacaa tgaaatgagce aaagactatg tgagtaacac 1380

tggtcaacac tagggagaag gcatcgagca agatacgtat gtaaagagaa gcaatatagt 1440

gtcagttggt agatactaga taccatcagg aggtaaggag agcaacaaaa aggaaactct 1500

ttatttttaa attttgttac aacaaacaag cagatcaatg catcaaaata ctgtcagtac 1560

ttatttcttc agacaacaat atttaaaaca agtgcatctg atcttgactt atggtcacaa 1620

taaaggagca gagataaaca tcaaaatttc gtcatttata tttattcctt caggcgttaa 1680

caatttaaca gcacacaaac aaaaacagaa taggaatatc taattttggc aaataataag 1740

ctctgcagac gaacaaatta ttatagtatc gcctataata tgaatcccta tactattgac 1800

ccatgtagta tgaagcctgt gcctaaatta acagcaaact tctgaatcca agtgccctat 1860

aacaccaaca tgtgcttaaa taaataccgc taagcaccaa attacacatt tctcgtattg 1920

ctgtgtaggt tctatcttecg tttcgtacta ccatgtcect atattttget gectacaaagg 1980

acggcaagta atcagcacag gcagaacacg atttcagagt gtaattctag atccagctaa 2040

accactctca gcaatcacca cacaagagag cattcagaga aacgtggcag taacaaaggce 2100

agagggcgga gtgagcgegt accgaagacg gttcagegtg tectctccaa atgaaatgaa 2160

cttccttata tagaggaagg gtcttgcgaa ggatagtggg attgtgcgte atcccttacg 2220

tcagtggaga tatcacatca atccacttgc tttgaagacg tggttggaac gtcttetttt 2280

tccacgatge tectegtggg tgggggtcca tcetttgggac cactgtcgge agaggcatct 2340

tcaacgatgg cctttccttt atcgcaatga tggcatttgt aggagccacc ttecttttece 2400

actatcttca caataaagtg acagatagct gggcaatgga atccgaggag gtttccggat 2460

attacccttt gttgaaaagt ctcaatcgga ccatcacatc aatccacttg ctttgaagac 2520

gtggttggaa cgtcttcttt ttccacgatg ctcecctegtgg gtgggggtcece atctttggga 2580

ccactgtcgg cagaggcatc ttcaacgatg gcctttectt tatcgcaatg atggcatttg 2640

taggagccac cttcectttte cactatctte acaataaagt gacagatagc tgggcaatgg 2700

aatccgagga ggtttccgga tattaccctt tgttgaaaag tctcaatcgg acc 2753

<210> SEQ ID NO 13

<211> LENGTH: 240

<212> TYPE: RNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a ribonucleotide sequence representing the
Dv_Snf7o RNA inverted repeat

<400> SEQUENCE: 13

gcaaagaaaa augcgucgaa aaauaaaaga guugcacucc aagcccucaa aaagaagaaa 60

cgauuggaaa agacccaacu acaaauagau ggaacccuua caacuauuga aaugcagagg 120

gaagcccucyg aaggagcuag cacaaauacu gcuguauuag auucuaugaa aaaugcugca 180

gaugcccuua agaaagcuca uaagaauuug aauguagaug auguucacga uaucauggau 240

<210> SEQ ID NO 14

<211> LENGTH: 3712

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence



US 9,441,240 B2
81

-continued

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence representing the
sense strand of a DNA expression cassette that includes a
recombinant gene engineered to encode and express a Cry3Bb protein

<220> FEATURE:

<221> NAME/KEY: promoter

<222> LOCATION: (1)..(949)

<223> OTHER INFORMATION: Corn PIIG promoter

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (956) .. (1016)

<223> OTHER INFORMATION: Wheat Lhcbl leader sense strand

<220> FEATURE:

<221»> NAME/KEY: Intron

<222> LOCATION: (1033)..(1512)

<223> OTHER INFORMATION: Rice Actl intron sense strand

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1522)..(3483)

<223> OTHER INFORMATION: cry3B2 ORF sense strand

<220> FEATURE:

<221> NAME/KEY: 3'UTR

<222> LOCATION: (3503)..(3712)

<223> OTHER INFORMATION: Wheat Hspl7 3' UTR sense strand

<400> SEQUENCE: 14

acaaatcaca ggccatgaac cctactcatg cttcgatttyg tccaacacac acttaccaaa 60
actcaaatca tgtccttgac agtcactcgg gactcataac atgggtacgt atcgactatg 120
tcaactatat gtgttctcat cagattatag attggcctag tacgtagtga tatttccact 180
agcactgtgg ttatggctgt acctgatagt gatatcagca ccgggtcatg gctctactac 240
caggtagtga gagtgacctt tatactgtca gactgtaact aaggatttcc aatcactgtt 300
cggatecctag gcttagaatt aagtaaaact ctatcactat aggctgcage acactcggta 360
tatattgatg ggccaacaga aattgtgegt actatgcgeg atgtaaaatyg gacataaacce 420
ctacccatat acaatgcaat aacttttgte cggtetggge caccggttag cagaggtcct 480
gatttcggtyg gtagtggtag cttgatctgg tegtegtatce gtagagggat atataaaatc 540
atgtcacttt tgaagggagc gctcacagaa ataataggta ttecgegggag ccgeccccge 600
agaacacaaa ataaggcgag cacgcacacg catcagtttc gataaaataa taatagcgcce 660
agctgatcgg aacaattcca gctagcacta atgtatttet gecattgatcet gtttatacaa 720
catgctacct cgttgagtga ttttgacatg atttgtcaac ttgctccgat cctatatctce 780
gatcgatcte cacatgacga tggttgttgt cctgtatcce atgacaacca ggcaacgctce 840
aaagcacaca tgcgttgccg attaccegtg catgccgeca agcacgaaag cacctcecte 900
cacaccgtece atcagctata aaaaccatgce caagcaccct gtgaaaagcece ccgggaacca 960
tcttecacac actcaagcca cactattgga gaacacacag ggacaacaca ccataagatce 1020

caagggaggc ctccgccgec gecggtaacce acceccgeccce tcectcectettt cttteteegt 1080
ttttttttee gtcteggtet cgatctttgg ccttggtagt ttgggtggge gagaggcggce 1140
ttegtgegeg cccagategg tgcgcgggag gggcgggatce tegcecggctgg ggctcetegece 1200
ggcgtggate cggcccggat ctegecgggga atggggctcet cggatgtaga tctgcgatcce 1260
gcegttgttyg ggggagatga tggggggttt aaaatttceg ccgtgctaaa caagatcagg 1320
aagaggggaa aagggcacta tggtttatat ttttatatat ttctgctgct tegtcaggcet 1380
tagatgtgct agatctttet ttettetttt tgtgggtaga atttgaatcce ctcagcattg 1440
ttcatcggta gtttttcttt tcatgatttg tgacaaatgc agcctcgtge ggagettttt 1500

tgtaggtaga agtgatcaac ¢ atg gcc aac ccc aac aat cgc tcc gag cac 1551
Met Ala Asn Pro Asn Asn Arg Ser Glu His
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1 5 10
gac acg atc aag gtc acc ccc aac tce gag ctc cag acc aac cac aac 1599
Asp Thr Ile Lys Val Thr Pro Asn Ser Glu Leu Gln Thr Asn His Asn
15 20 25
cag tac ccg ctg gce gac aac ccc aac tcc acc ctg gaa gag ctg aac 1647
Gln Tyr Pro Leu Ala Asp Asn Pro Asn Ser Thr Leu Glu Glu Leu Asn
30 35 40
tac aag gag ttc ctg cgc atg acc gag gac tcc tcecc acg gag gtc ctg 1695
Tyr Lys Glu Phe Leu Arg Met Thr Glu Asp Ser Ser Thr Glu Val Leu
45 50 55
gac aac tcc acc gtc aag gac gcc gtc ggg acc ggc atc tce gte gtt 1743
Asp Asn Ser Thr Val Lys Asp Ala Val Gly Thr Gly Ile Ser Val Val
60 65 70
ggg cag atc ctg ggc gtc gtt ggce gte cce tte geca ggt gect cte acce 1791
Gly Gln Ile Leu Gly Val Val Gly Val Pro Phe Ala Gly Ala Leu Thr
75 80 85 90
tce tte tac cag tce tte ctg aac acc atc tgg ccc tecc gac gec gac 1839
Ser Phe Tyr Gln Ser Phe Leu Asn Thr Ile Trp Pro Ser Asp Ala Asp
95 100 105
cce tgg aag gcc tte atg gcc caa gtc gaa gtc ctg atc gac aag aag 1887
Pro Trp Lys Ala Phe Met Ala Gln Val Glu Val Leu Ile Asp Lys Lys
110 115 120
atc gag gag tac gcc aag tcc aag gcc ctg gece gag ctg caa ggce ctg 1935
Ile Glu Glu Tyr Ala Lys Ser Lys Ala Leu Ala Glu Leu Gln Gly Leu
125 130 135
caa aac aac ttc gag gac tac gtc aac gcg ctg aac tcc tgg aag aag 1983
Gln Asn Asn Phe Glu Asp Tyr Val Asn Ala Leu Asn Ser Trp Lys Lys
140 145 150
acg cct ctg tce ctg cge tece aag cgc tce cag gac cgce atc cgc gag 2031
Thr Pro Leu Ser Leu Arg Ser Lys Arg Ser Gln Asp Arg Ile Arg Glu
155 160 165 170
ctg ttec tce cag gce gag tcce cac ttce cgce aac tecc atg ccg tee tte 2079
Leu Phe Ser Gln Ala Glu Ser His Phe Arg Asn Ser Met Pro Ser Phe
175 180 185
gce gtce tece aag ttc gag gtc ctg tte ctg cecc acc tac gece cag get 2127
Ala Val Ser Lys Phe Glu Val Leu Phe Leu Pro Thr Tyr Ala Gln Ala
190 195 200
gcce aac acc cac ctc ctg ttg ctg aag gac gcc cag gtc ttec ggc gag 2175
Ala Asn Thr His Leu Leu Leu Leu Lys Asp Ala Gln Val Phe Gly Glu
205 210 215
gaa tgg ggc tac tcc teg gag gac gtc gecc gag tte tac cgt cge cag 2223
Glu Trp Gly Tyr Ser Ser Glu Asp Val Ala Glu Phe Tyr Arg Arg Gln
220 225 230
ctg aag ctg acc caa cag tac acc gac cac tgc gtc aac tgg tac aac 2271
Leu Lys Leu Thr Gln Gln Tyr Thr Asp His Cys Val Asn Trp Tyr Asn
235 240 245 250
gtc ggc ctg aac ggc ctg agg ggc tce acc tac gac gca tgg gtc aag 2319
Val Gly Leu Asn Gly Leu Arg Gly Ser Thr Tyr Asp Ala Trp Val Lys
255 260 265
ttc aac cgc ttc cge agg gag atg acc ctg acc gtc ctg gac ctg atc 2367
Phe Asn Arg Phe Arg Arg Glu Met Thr Leu Thr Val Leu Asp Leu Ile
270 275 280
gtc ctg ttc cce tte tac gac atc cgce ctg tac tec aag ggc gtc aag 2415
Val Leu Phe Pro Phe Tyr Asp Ile Arg Leu Tyr Ser Lys Gly Val Lys
285 290 295
acc gag ctg acc cgc gac atc ttc acg gac ccc atc ttc ctg cte acg 2463
Thr Glu Leu Thr Arg Asp Ile Phe Thr Asp Pro Ile Phe Leu Leu Thr
300 305 310
acc ctc cag aag tac ggt ccc acc ttc ctg tece atc gag aac tcc atc 2511
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Thr
315

cge
Arg

cge
Arg

gge
Gly

acce
Thr

tecc
Ser
395

gecg
Ala

tte
Phe

gac
Asp

cag
Gln

cac
His
475
acc

Thr

acce
Thr

gece
Ala

gge
Gly

aag
Lys
555

ate
Ile

Asn

gat
Asp

atg
Met

Leu

aag
Lys

ctyg
Leu

aac
Asn

tce
Ser
380

ttc
Phe

get
Ala

tce
Ser

tce
Ser

ctyg
Leu
460

cag
Gln

ate
Ile

ate
Ile

ctyg
Leu

aac
Asn
540

gte
Val

cge
Arg

aat
Asn

gac
Asp

gge
Gly
620

Gln

cce
Pro

agg
Arg

tac
Tyr
365

cct
Pro

gac
Asp

tgg
Trp

cag
Gln

aag
Lys
445

ccg
Pro

ctyg
Leu

cce
Pro

gac
Asp

tce
Ser
525

ctyg
Leu

ace
Thr

tac
Tyr

gac
Asp

ctyg
Leu
605

ttc
Phe

Lys

cac
His

cca
Pro
350

gte
Val

ttc
Phe

gge
Gly

ccg
Pro

tac
Tyr
430

cge
Arg

cct
Pro

aac
Asn

ttc
Phe

gece
Ala
510

tcg
Ser

ctyg
Leu

ctyg
Leu

gece
Ala

ttc
Phe
590

accec

Thr

tcg
Ser

Tyr

ctyg
Leu
335

gge
Gly

gag
Glu

tac
Tyr

cag
Gln

aac
Asn
415

gat
Asp

aac
Asn

gag
Glu

tac
Tyr

tte
Phe
495

gag
Glu

ggt
Gly

tte
Phe

aac
Asn

tecc
Ser
575

ctyg

Leu

tac
Tyr

gge
Gly

Gly
320

tte
Phe

tac
Tyr

acce
Thr

gge
Gly

aag
Lys
400

gge
Gly

gac
Asp

aat
Asn

acce
Thr

gecg
Ala
480

acce
Thr

aag
Lys

gece
Ala

ctyg
Leu

tecc
Ser
560

acc

Thr

gte
Val

cag
Gln

gac
Asp

Pro

gac
Asp

tte
Phe

agg
Arg

gac
Asp
385

gte
Val

aag
Lys

cag
Gln

gge
Gly

act
Thr
465

gag
Glu

tgg
Trp

ate
Ile

tecc
Ser

aag
Lys
545

get
Ala

acg
Thr

ate
Ile

acce
Thr

aag
Lys
625

Thr

tac
Tyr

gge
Gly

cce
Pro
370

aag
Lys

tac
Tyr

gte
Val

aag
Lys

cac
His
450

gac
Asp

tgce
Cys

ace
Thr

ace
Thr

ate
Ile
530

gag
Glu

gece
Ala

aac
Asn

tac
Tyr

ttc
Phe
610

aat
Asn

Phe

cte
Leu

aag
Lys
355

tce
Ser

tce
Ser

cge
Arg

tac
Tyr

aac
Asn
435

gte
Val

gag
Glu

ttc
Phe

cac
His

cag
Gln
515

att
Ile

tce
Ser

ttg
Leu

ctyg
Leu

ate
Ile
595

gac

Asp

gaa
Glu

Leu

cag
Gln
340

gac
Asp

ate
Ile

ace
Thr

ace
Thr

ctyg
Leu
420

gag
Glu

tce
Ser

cce
Pro

ctyg
Leu

cge
Arg
500

ctyg
Leu

gag
Glu

tcg
Ser

ctyg
Leu

cge
Arg
580

aac

Asn

cte
Leu

ctyg
Leu

Ser
325

gge
Gly

tce
Ser

gge
Gly

gag
Glu

ate
Ile
405

gge
Gly

ace
Thr

gee
Ala

ctg
Leu

atg
Met
485

tce
Ser

cce
Pro

ggt
Gly

aac
Asn

caa
Gln
565

ctyg

Leu

aag
Lys

gee
Ala

ate
Ile

Ile

ate
Ile

tte
Phe

tecc
Ser

cece
Pro
390

gece
Ala

gte
Val

tecc
Ser

cag
Gln

gag
Glu
470

caa
Gln

gte
Val

gtg
Val

cca
Pro

tecc
Ser
550

cge
Arg

tte
Phe

acce
Thr

acce
Thr

att
Ile
630

Glu

gag
Glu

aac
Asn

teg
Ser
375

gte
Val

aac
Asn

acg
Thr

acce
Thr

gac
Asp
455

aag
Lys

gac
Asp

gac
Asp

gte
Val

gge
Gly
535

ate
Ile

tac
Tyr

gte
Val

atg
Met

acg
Thr
615

ggt
Gly

Asn

ttc
Phe

tac
Tyr
360

aag
Lys

cag
Gln

ace
Thr

aag
Lys

cag
Gln
440

tce
Ser

gece
Ala

cge
Arg

ttc
Phe

aag
Lys
520

ttc
Phe

gece
Ala

cge
Arg

cag
Gln

aac
Asn
600

aac

Asn

get
Ala

Ser

cac
His
345

tgg
Trp

acg
Thr

aag
Lys

gac
Asp

gte
Val
425

ace
Thr

ate
Ile

tac
Tyr

agg
Arg

ttc
Phe
505

gece
Ala

ace
Thr

aag
Lys

gte
Val

aac
Asn
585

aag

Lys

tce
Ser

gag
Glu

Ile
330

acg
Thr

tce
Ser

ate
Ile

ctyg
Leu

gte
Val
410

gac
Asp

tac
Tyr

gac
Asp

tce
Ser

gge
Gly
490

aac
Asn

tac
Tyr

ggt
Gly

ttc
Phe

cge
Arg
570

tce

Ser

gac
Asp

aac
Asn

tce
Ser

2559

2607

2655

2703

2751

2799

2847

2895

2943

2991

3039

3087

3135

3183

3231

3279

3327

3375

3423
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ttc gte tcc aac gag aag atc tac atc gac aag atc gag ttc atc ccc 3471
Phe Val Ser Asn Glu Lys Ile Tyr Ile Asp Lys Ile Glu Phe Ile Pro
635 640 645 650
gtc cag ctg tga taggaactct gattgaattc tgcatgcegtt tggacgtatg 3523

Val Gln Leu

ctcattcagg ttggagccaa tttggttgat gtgtgtgcga gttcttgcga gtctgatgag 3583
acatctcetgt attgtgtttce tttccccagt gttttcectgta cttgtgtaat cggctaatcg 3643
ccaacagatt cggcgatgaa taaatgagaa ataaattgtt ctgattttga gtgcaaaaaa 3703
aaaggaatt 3712
<210> SEQ ID NO 15

<211> LENGTH: 653

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Construct

<400> SEQUENCE: 15

Met Ala Asn Pro Asn Asn Arg Ser Glu His Asp Thr Ile Lys Val Thr
1 5 10 15

Pro Asn Ser Glu Leu Gln Thr Asn His Asn Gln Tyr Pro Leu Ala Asp
20 25 30

Asn Pro Asn Ser Thr Leu Glu Glu Leu Asn Tyr Lys Glu Phe Leu Arg
35 40 45

Met Thr Glu Asp Ser Ser Thr Glu Val Leu Asp Asn Ser Thr Val Lys
50 55 60

Asp Ala Val Gly Thr Gly Ile Ser Val Val Gly Gln Ile Leu Gly Val
65 70 75 80

Val Gly Val Pro Phe Ala Gly Ala Leu Thr Ser Phe Tyr Gln Ser Phe
85 90 95

Leu Asn Thr Ile Trp Pro Ser Asp Ala Asp Pro Trp Lys Ala Phe Met
100 105 110

Ala Gln Val Glu Val Leu Ile Asp Lys Lys Ile Glu Glu Tyr Ala Lys
115 120 125

Ser Lys Ala Leu Ala Glu Leu Gln Gly Leu Gln Asn Asn Phe Glu Asp
130 135 140

Tyr Val Asn Ala Leu Asn Ser Trp Lys Lys Thr Pro Leu Ser Leu Arg
145 150 155 160

Ser Lys Arg Ser Gln Asp Arg Ile Arg Glu Leu Phe Ser Gln Ala Glu
165 170 175

Ser His Phe Arg Asn Ser Met Pro Ser Phe Ala Val Ser Lys Phe Glu
180 185 190

Val Leu Phe Leu Pro Thr Tyr Ala Gln Ala Ala Asn Thr His Leu Leu
195 200 205

Leu Leu Lys Asp Ala Gln Val Phe Gly Glu Glu Trp Gly Tyr Ser Ser
210 215 220

Glu Asp Val Ala Glu Phe Tyr Arg Arg Gln Leu Lys Leu Thr Gln Gln
225 230 235 240

Tyr Thr Asp His Cys Val Asn Trp Tyr Asn Val Gly Leu Asn Gly Leu
245 250 255

Arg Gly Ser Thr Tyr Asp Ala Trp Val Lys Phe Asn Arg Phe Arg Arg
260 265 270

Glu Met Thr Leu Thr Val Leu Asp Leu Ile Val Leu Phe Pro Phe Tyr
275 280 285
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Asp Ile Arg Leu Tyr Ser Lys Gly Val Lys Thr Glu Leu Thr Arg Asp
290 295 300

Ile Phe Thr Asp Pro Ile Phe Leu Leu Thr Thr Leu Gln Lys Tyr Gly
305 310 315 320

Pro Thr Phe Leu Ser Ile Glu Asn Ser Ile Arg Lys Pro His Leu Phe
325 330 335

Asp Tyr Leu Gln Gly Ile Glu Phe His Thr Arg Leu Arg Pro Gly Tyr
340 345 350

Phe Gly Lys Asp Ser Phe Asn Tyr Trp Ser Gly Asn Tyr Val Glu Thr
355 360 365

Arg Pro Ser Ile Gly Ser Ser Lys Thr Ile Thr Ser Pro Phe Tyr Gly
370 375 380

Asp Lys Ser Thr Glu Pro Val Gln Lys Leu Ser Phe Asp Gly Gln Lys
385 390 395 400

Val Tyr Arg Thr Ile Ala Asn Thr Asp Val Ala Ala Trp Pro Asn Gly
405 410 415

Lys Val Tyr Leu Gly Val Thr Lys Val Asp Phe Ser Gln Tyr Asp Asp
420 425 430

Gln Lys Asn Glu Thr Ser Thr Gln Thr Tyr Asp Ser Lys Arg Asn Asn
435 440 445

Gly His Val Ser Ala Gln Asp Ser Ile Asp Gln Leu Pro Pro Glu Thr
450 455 460

Thr Asp Glu Pro Leu Glu Lys Ala Tyr Ser His Gln Leu Asn Tyr Ala
465 470 475 480

Glu Cys Phe Leu Met Gln Asp Arg Arg Gly Thr Ile Pro Phe Phe Thr
485 490 495

Trp Thr His Arg Ser Val Asp Phe Phe Asn Thr Ile Asp Ala Glu Lys
500 505 510

Ile Thr Gln Leu Pro Val Val Lys Ala Tyr Ala Leu Ser Ser Gly Ala
515 520 525

Ser Ile Ile Glu Gly Pro Gly Phe Thr Gly Gly Asn Leu Leu Phe Leu
530 535 540

Lys Glu Ser Ser Asn Ser Ile Ala Lys Phe Lys Val Thr Leu Asn Ser
545 550 555 560

Ala Ala Leu Leu Gln Arg Tyr Arg Val Arg Ile Arg Tyr Ala Ser Thr
565 570 575

Thr Asn Leu Arg Leu Phe Val Gln Asn Ser Asn Asn Asp Phe Leu Val
580 585 590

Ile Tyr Ile Asn Lys Thr Met Asn Lys Asp Asp Asp Leu Thr Tyr Gln
595 600 605

Thr Phe Asp Leu Ala Thr Thr Asn Ser Asn Met Gly Phe Ser Gly Asp
610 615 620

Lys Asn Glu Leu Ile Ile Gly Ala Glu Ser Phe Val Ser Asn Glu Lys
625 630 635 640

Ile Tyr Ile Asp Lys Ile Glu Phe Ile Pro Val Gln Leu
645 650

<210> SEQ ID NO 16

<211> LENGTH: 4370

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence representing the
sense strand of a DNA expression cassette that includes a
recombinant gene engineered to encode and express a
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) protein
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<400> SEQUENCE: 16

gacaacaaca tgcttctcat caacatggag ggaagaggga gggagaaagt gtcgectggt 60
cacctecatt gtcacactag ccactggeca getctceccac accaccaatyg ccaggggcga 120
getttagcac agccaccgct tcacctccac caccgcacta cectagettce geccaacage 180
caccgtcaac gcctectete cgtcaacata agagagagag agaagaggag agtagccatg 240
tggggaggag gaatagtaca tggggcctac cgtttggcaa gttattttgg gttgccaagt 300
taggccaata aggggaggga tttggccatce cggttggaaa ggttattggyg gtagtatctt 360
tttactagaa ttgtcaaaaa aaaatagttt gagagccatt tggagaggat gttgectgtt 420
agaggtgcte ttaggacatc aaattccata aaaacatcag aaaaattctce tcgatgaaga 480
tttataacca ctaaaactgc cctcaattcg aagggagttc aaaacaatta aaatcatgtt 540
cgaattgagt ttcaatttca ctttaaccce tttgaaatct caatggtaaa acatcaacce 600
gtcaggtage atggttcttt ttattccttt caaaaagagt taattacaaa cagaatcaaa 660
actaacagtt aggcccaagg cccatccgag caaacaatag atcatgggec aggectgcca 720
ccaccctece cctectgget cccgetettg aatttcaaaa tccaaaaata tcggcacgac 780
tggcegecga cggageggge ggaaaatgac ggaacaaccce ctcgaattcet accccaacta 840
cgcccaccaa cccacacgcce actgacaatce cggtcccace cttgtgggece cacctacaag 900
cgagacgtca gtcgetegca gcaaccagtg ggeccaccte ccagtgageyg gcegggtagat 960
ctggactctt acccacccac actaaacaaa acggcatgaa tattttgcac taaaaccctce 1020
agaaaaattc cgatattcca aaccagtaca gttcctgacc gttggaggag ccaaagtgga 1080
gecggagtgta aaattgggaa acttaatcga gggggttaaa cgcaaaaacg ccgaggcgec 1140
tceegeteta tagaaagggyg aggagtggga ggtggaaacce ctaccacacce gcagagaaag 1200
gcgtettegt actecgectcet ctecgegecce tectecegeeg cegcectegecg cecgttegtet 1260
ccgccgecac cggctageca tcecaggtaaa acaaacaaaa acggatctga tgcttcecatt 1320
cctecegttte tegtagtage gegcecttegat ctgtgggtgg atctgggtga tectggggtg 1380
tggttcecgtte tgtttgatag atctgteggt ggatctggece ttcectgtggtt gtecgatgtcece 1440
ggatctgegt tttgatcagt ggtagttegt ggatctggeg aaatgttttg gatctggcag 1500
tgagacgcta agaatcggga aatgatgcaa tattaggggg gtttcggatg gggatccact 1560
gaattagtct gtctcecctge tgataatctg ttectttttg gtagatctgg ttagtgtatg 1620
tttgtttecgg atagatctga tcaatgecttg tttgtttttt caaattttet acctaggttg 1680
tataggaatg gcatgcggat ctggttggat tgccatgatc cgtgctgaaa tgcccctttg 1740
gttgatggat cttgatattt tactgctgtt cacctagatt tgtactcccg tttatactta 1800
atttgttgct tattatgaat agatctgtaa cttaggcaca tgtatggacg gagtatgtgg 1860
atctgtagta tgtacattgc tgcgagctaa gaactatttc agagcaagca cagaaaaaaa 1920
tatttagaca gattgggcaa ctatttgatg gtctttggta tcatgctttg tagtgctegt 1980
ttctgcgtag taatcttttyg atctgatctg aagataggtg ctattatatt cttaaaggtce 2040
attagaacgc tatctgaaag gctgtattat gtggattggt tcacctgtga ctccctgtte 2100
gtcttgtett gataaatcct gtgataaaaa aaattcttaa ggcgtaattt gttgaaatct 2160
tgttttgtce tatgcagcct gatccatgge gcaagttage agaatctgca atggtgtgca 2220
gaacccatct cttatctcca atctctcgaa atccagtcaa cgcaaatctce ccttatceggt 2280
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ttctctgaag acgcagcagce atccacgagce ttatccgatt tegtecgtcegt ggggattgaa 2340
gaagagtggg atgacgttaa ttggctctga gcttecgtcecet cttaaggtca tgtcecttetgt 2400
ttccacggeg tgcatgettce acggtgcaag cagecggece gcaaccgecce gcaaatccte 2460
tggcctttee ggaaccgtec gcattcccgg cgacaagtceg atctcecccacce ggtecttcat 2520
gttcggeggt ctegcecgagceg gtgaaacgcg catcaccgge cttcectggaag gcgaggacgt 2580
catcaatacg ggcaaggcca tgcaggcegat gggegceccege atccgtaagyg aaggcgacac 2640
ctggatcatc gatggcgteg gcaatggcgg cctectggeg cctgaggcge cgctcgattt 2700
cggcaatgcce geccacgggcet gecgectgac gatgggecte gtcggggtet acgatttega 2760
cagcacctte atcggegacg cctcegetcac aaagcegceceg atgggccgeyg tgttgaacce 2820
gctgegcgaa atgggcgtge aggtgaaatc ggaagacggt gaccgtcecttce ccgttacctt 2880
gegegggeeyg aagacgccga cgccgatcac ctaccgegtg cegatggect cegcacaggt 2940
gaagtccegee gtgetgeteg cceggectcaa cacgeccgge atcacgacgg tcatcgagece 3000
gatcatgacg cgcgatcata cggaaaagat gctgcagggc tttggcgcca accttaccgt 3060
cgagacggat gcggacggceg tgcgcaccat cegectggaa ggecgceggcea agctcaccgg 3120
ccaagtcatc gacgtgcegg gcgacccgte ctegacggece ttceccecgcectgg ttgeggcect 3180
gcttgtteeg ggctecgacg tcaccatcct caacgtgctg atgaacccca cccgcaccgg 3240
cctcatectg acgctgcagg aaatgggcgce cgacatcgaa gtcatcaacc cgcgecttge 3300
cggcggegaa gacgtggegg acctgegegt tegetcectece acgetgaagyg gegtcacggt 3360
gccggaagac cgcgcegectt cgatgatcga cgaatatceg attctegetg tcegecgecge 3420
cttegeggaa ggggegaccg tgatgaacgg tctggaagaa ctecgcegtca aggaaagcga 3480
ccgecteteg gecgtegeca atggectcaa gctcaatgge gtggattgeg atgagggcga 3540
gacgtcgete gtegtgegtyg gecgecctga cggcaagggyg cteggcaacyg cctegggege 3600
cgecgtegece acccatcteg atcaccgcat cgccatgage ttcectegtceca tgggectegt 3660
gtcggaaaac cctgtcacgg tggacgatgce cacgatgatc gccacgagcet tcccggagtt 3720
catggacctg atggccgggce tgggcgcgaa gatcgaactce tccgatacga aggctgectg 3780
atgagctcca gggttcttge ctggtgectt ggcaatgcett gattactget gcectatcctat 3840
gatctgteeg tgtgggctte tatctatcag tttgtgtgte tggttttgaa aaacatttge 3900
ttttcgatta tgtagggttt gcecttgtagct ttcgctgcetg tgacctgtgt tgtttatgtg 3960
aaccttettt gtggcatctt taatatccaa gttegtggtt tgtcgtaaaa cgaagcctcet 4020
acttcgtaaa gttgtgtcta tagcattgaa atcgtttttt tgctcgagaa taattgtgac 4080
ctttagttgg cgtgaaacta gttttggata tctgattctc tggttcgcaa tcecttgagatce 4140
gtcgetgett aggtgagcta agtgatgttce ctaagtaaat gctcctcacc agaatacgta 4200
gctgtgtgaa aagagaacgc gtgaatacgt agctgtgtaa agattgtgtc ccaagtaaac 4260
ctcagtgatt tttgtttgga tttttaattt agaaacattc gactgggagc ggctagagcce 4320
acacccaagt tcctaactat gataaagttg ctctgtaaca gaaaacacca 4370

<210> SEQ ID NO 17
<211> LENGTH: 531

<212> TYPE:

PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

is an amino acid sequence translation of

nucleotide positions 2186 through 3781 of SEQ ID NO: 16
<220> FEATURE:
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<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(76)

<223> OTHER INFORMATION: chloroplast transit peptide (CTP) from
Arabidopsis thaliana (thale cress

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (77)..(531)

<223> OTHER INFORMATION: 5-enolpyruvylshikimate-3-phosphate synthase
gene (EPSPS) from Agrobacterium sp strain CP4

<400> SEQUENCE: 17

Met Ala Gln Val Ser Arg Ile Cys Asn Gly Val Gln Asn Pro Ser Leu
1 5 10 15

Ile Ser Asn Leu Ser Lys Ser Ser Gln Arg Lys Ser Pro Leu Ser Val
20 25 30

Ser Leu Lys Thr Gln Gln His Pro Arg Ala Tyr Pro Ile Ser Ser Ser
35 40 45

Trp Gly Leu Lys Lys Ser Gly Met Thr Leu Ile Gly Ser Glu Leu Arg
50 55 60

Pro Leu Lys Val Met Ser Ser Val Ser Thr Ala Cys Met Leu His Gly
65 70 75 80

Ala Ser Ser Arg Pro Ala Thr Ala Arg Lys Ser Ser Gly Leu Ser Gly
85 90 95

Thr Val Arg Ile Pro Gly Asp Lys Ser Ile Ser His Arg Ser Phe Met
100 105 110

Phe Gly Gly Leu Ala Ser Gly Glu Thr Arg Ile Thr Gly Leu Leu Glu
115 120 125

Gly Glu Asp Val Ile Asn Thr Gly Lys Ala Met Gln Ala Met Gly Ala
130 135 140

Arg Ile Arg Lys Glu Gly Asp Thr Trp Ile Ile Asp Gly Val Gly Asn
145 150 155 160

Gly Gly Leu Leu Ala Pro Glu Ala Pro Leu Asp Phe Gly Asn Ala Ala
165 170 175

Thr Gly Cys Arg Leu Thr Met Gly Leu Val Gly Val Tyr Asp Phe Asp
180 185 190

Ser Thr Phe Ile Gly Asp Ala Ser Leu Thr Lys Arg Pro Met Gly Arg
195 200 205

Val Leu Asn Pro Leu Arg Glu Met Gly Val Gln Val Lys Ser Glu Asp
210 215 220

Gly Asp Arg Leu Pro Val Thr Leu Arg Gly Pro Lys Thr Pro Thr Pro
225 230 235 240

Ile Thr Tyr Arg Val Pro Met Ala Ser Ala Gln Val Lys Ser Ala Val
245 250 255

Leu Leu Ala Gly Leu Asn Thr Pro Gly Ile Thr Thr Val Ile Glu Pro
260 265 270

Ile Met Thr Arg Asp His Thr Glu Lys Met Leu Gln Gly Phe Gly Ala
275 280 285

Asn Leu Thr Val Glu Thr Asp Ala Asp Gly Val Arg Thr Ile Arg Leu
290 295 300

Glu Gly Arg Gly Lys Leu Thr Gly Gln Val Ile Asp Val Pro Gly Asp
305 310 315 320

Pro Ser Ser Thr Ala Phe Pro Leu Val Ala Ala Leu Leu Val Pro Gly
325 330 335

Ser Asp Val Thr Ile Leu Asn Val Leu Met Asn Pro Thr Arg Thr Gly
340 345 350

Leu Ile Leu Thr Leu Gln Glu Met Gly Ala Asp Ile Glu Val Ile Asn
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355 360 365

Pro Arg Leu Ala Gly Gly Glu Asp Val Ala Asp Leu Arg Val Arg Ser
370 375 380

Ser Thr Leu Lys Gly Val Thr Val Pro Glu Asp Arg Ala Pro Ser Met
385 390 395 400

Ile Asp Glu Tyr Pro Ile Leu Ala Val Ala Ala Ala Phe Ala Glu Gly
405 410 415

Ala Thr Val Met Asn Gly Leu Glu Glu Leu Arg Val Lys Glu Ser Asp
420 425 430

Arg Leu Ser Ala Val Ala Asn Gly Leu Lys Leu Asn Gly Val Asp Cys
435 440 445

Asp Glu Gly Glu Thr Ser Leu Val Val Arg Gly Arg Pro Asp Gly Lys
450 455 460

Gly Leu Gly Asn Ala Ser Gly Ala Ala Val Ala Thr His Leu Asp His
465 470 475 480

Arg Ile Ala Met Ser Phe Leu Val Met Gly Leu Val Ser Glu Asn Pro
485 490 495

Val Thr Val Asp Asp Ala Thr Met Ile Ala Thr Ser Phe Pro Glu Phe
500 505 510

Met Asp Leu Met Ala Gly Leu Gly Ala Lys Ile Glu Leu Ser Asp Thr
515 520 525

Lys Ala Ala
530

<210> SEQ ID NO 18

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of a synthetic
oligonucleotide, and is referred to as SQ27011

<400> SEQUENCE: 18

aaggaaaata aaaaggcaaa acactaatg

<210> SEQ ID NO 19

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of a synthetic
oligonucleotide, and is referred to as PB3552

<400> SEQUENCE: 19

ccggacatga agec

<210> SEQ ID NO 20

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of a synthetic
oligonucleotide, and is referred to as SQ9085

<400> SEQUENCE: 20
actcattgct gatccatgta gatttce
<210> SEQ ID NO 21

<211> LENGTH: 80

<212> TYPE: DNA
<213> ORGANISM: artificial sequence
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100

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of Event MON 87411

corresponding to positions 462 through 541 of SEQ ID NO: 1
<400> SEQUENCE: 21
aaggaaaata aaaaggcaaa acactaatga atagttaagt ggcttcatgt ccgggaaatc

tacatggatc agcaatgagt

<210> SEQ ID NO 22

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ27066

<400> SEQUENCE: 22

acaccatcta gagcggeceg

<210> SEQ ID NO 23

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of a synthetic
oligonucleotide referred to as PB11300

<400> SEQUENCE: 23

tttaaactat cagtgtttag agaat

<210> SEQ ID NO 24

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of a synthetic
oligonucleotide referred to as SQ26977

<400> SEQUENCE: 24

gggtagatta atacatctag aggtttgtg

<210> SEQ ID NO 25

<211> LENGTH: 75

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of Event MON 87411

corresponding to positions 11710 through 11784 of SEQ ID NO:
<400> SEQUENCE: 25
acaccatcta gagcggecge gtttaaacta tcagtgttta gagaatcaca aacctctaga

tgtattaatc taccc

<210> SEQ ID NO 26

<211> LENGTH: 11743

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: DNA construct 417
<220> FEATURE:

<221> NAME/KEY: promoter

<222> LOCATION: (2627)..(3238

<223> OTHER INFORMATION: represents the reverse complement sequence of

an enhanced CaMV 35S promoter
<220> FEATURE:
<221> NAME/KEY: promoter
<222> LOCATION: (2627)..(4213)

1

60

80

19

25

29

60

75
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<223> OTHER INFORMATION: represents a divergent promoter region that
promotes bidirectional transcription

<220> FEATURE:

<221> NAME/KEY: promoter

<222> LOCATION: (3265)..(4213)

<223> OTHER INFORMATION: Corn PIIG promoter

<400> SEQUENCE: 26

aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020

ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcgag ctcccgettg gtatctgcat tacaatgaaa tgagcaaaga ctatgtgagt 1860
aacactggtce aacactaggg agaaggcatc gagcaagata cgtatgtaaa gagaagcaat 1920
atagtgtcag ttggtagata ctagatacca tcaggaggta aggagagcaa caaaaaggaa 1980
actctttatt tttaaatttt gttacaacaa acaagcagat caatgcatca aaatactgtc 2040

agtacttatt tcttcagaca acaatattta aaacaagtgc atctgatctt gacttatggt 2100
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cacaataaag gagcagagat aaacatcaaa atttcgtcat ttatatttat tccttcaggc 2160
gttaacaatt taacagcaca caaacaaaaa cagaatagga atatctaatt ttggcaaata 2220
ataagctctg cagacgaaca aattattata gtatcgccta taatatgaat ccctatacta 2280
ttgacccatg tagtatgaag cctgtgccta aattaacagc aaacttctga atccaagtgc 2340
cctataacac caacatgtgc ttaaataaat accgctaagc accaaattac acatttctceg 2400
tattgctgtg taggttctat cttcgtttcg tactaccatg tccctatatt ttgctgctac 2460
aaaggacggc aagtaatcag cacaggcaga acacgatttc agagtgtaat tctagatcca 2520
gctaaaccac tctcagcaat caccacacaa gagagcattc agagaaacgt ggcagtaaca 2580
aaggcagagg gcggagtgag cgcgtaccga agacggttca gegtgtcecte tccaaatgaa 2640
atgaacttcc ttatatagag gaagggtctt gcgaaggata gtgggattgt gcgtcatccce 2700
ttacgtcagt ggagatatca catcaatcca cttgctttga agacgtggtt ggaacgtctt 2760
ctttttecac gatgctcecte gtgggtgggg gtccatcttt gggaccactg tceggcagagg 2820
catcttcaac gatggccttt cctttatcge aatgatggca tttgtaggag ccaccttect 2880
tttccactat cttcacaata aagtgacaga tagctgggca atggaatccg aggaggtttce 2940
cggatattac cctttgttga aaagtctcaa tcggaccatc acatcaatcc acttgctttg 3000
aagacgtggt tggaacgtct tetttttcca cgatgctect cgtgggtggg ggtccatctt 3060
tgggaccact gtcggcagag gcatcttcaa cgatggectt tectttatcg caatgatggce 3120
atttgtagga gccaccttecce ttttccacta tcttcacaat aaagtgacag atagctgggce 3180
aatggaatcc gaggaggttt ccggatatta ccctttgttg aaaagtctca atcggacctg 3240
cagcctgcag gctageggceg cgccacaaat cacaggccat gaaccctact catgettcga 3300
tttgtccaac acacacttac caaaactcaa atcatgtcecct tgacagtcac tcgggactca 3360
taacatgggt acgtatcgac tatgtcaact atatgtgttc tcatcagatt atagattggc 3420
ctagtacgta gtgatatttc cactagcact gtggttatgg ctgtacctga tagtgatatc 3480
agcaccgggt catggctcta ctaccaggta gtgagagtga cctttatact gtcagactgt 3540
aactaaggat ttccaatcac tgttcggatc ctaggcttag aattaagtaa aactctatca 3600
ctataggctg cagcacactc ggtatatatt gatgggccaa cagaaattgt gcgtactatg 3660
cgcgatgtaa aatggacata aaccctaccce atatacaatg caataacttt tgtccggtcet 3720
gggccaccegg ttagcagagg tcctgatttce ggtggtagtg gtagettgat ctggtcegteg 3780
tatcgtagag ggatatataa aatcatgtca cttttgaagg gagcgctcac agaaataata 3840
ggtattegeyg ggageccgcece ccgcagaaca caaaataagg cgagcacgca cacgcatcag 3900
tttcgataaa ataataatag cgccagctga tcggaacaat tccagctagce actaatgtat 3960
ttctgcattg atctgtttat acaacatgct acctcgttga gtgattttga catgatttgt 4020
caacttgctc cgatcctata tcectcgatcga tctceccacatg acgatggttg ttgtectgta 4080
tceccatgaca accaggcaac gctcaaagca cacatgcegtt geccgattacce cgtgcatgece 4140
gccaagcacyg aaagcaccte cctccacacce gtccatcage tataaaaacc atgccaagea 4200
ccctgtgaaa agccccggga accatcttec acacactcaa gccacactat tggagaacac 4260
acagggacaa cacaccataa gatccaaggg aggcctcege cgecgecggt aaccaccccg 4320
ccectetect ctttetttet cegttttttt tteegteteg gtctecgatet ttggecttgg 4380
tagtttgggt gggcgagagg cggcttegtg cgcgcccaga tceggtgcgeg ggaggggcgyg 4440
gatctcgegyg ctggggctcet cgeeggegtg gatccggceee ggatctegeg gggaatgggy 4500
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ctctecggatg tagatctgeg atccgcecgtt gttgggggag atgatggggg gtttaaaatt 4560
tcegecgtge taaacaagat caggaagagg ggaaaagggce actatggttt atatttttat 4620
atatttcectge tgcttcgtca ggcttagatg tgctagatct ttcetttcectte tttttgtggg 4680
tagaatttga atccctcage attgttcatc ggtagttttt cttttcatga tttgtgacaa 4740
atgcagcctce gtgcggaget tttttgtagg tagaagtgat caaccatggce caaccccaac 4800
aatcgetceeg agcacgacac gatcaaggtce acccccaact ccgagctceca gaccaaccac 4860
aaccagtacc cgctggccga caaccccaac tccaccctgg aagagctgaa ctacaaggag 4920
ttectgegeca tgaccgagga ctectcecacg gaggtceccectgg acaactccac cgtcaaggac 4980
gcegteggga ceggcatcte cgtegttggg cagatcctgg gegtegttgg cgtecccette 5040
gcaggtgcte tcacctecctt ctaccagtcce ttcecctgaaca ccatctggec ctecgacgec 5100
gacccctgga aggecttcat ggcccaagtc gaagtcectga tcgacaagaa gatcgaggag 5160
tacgccaagt ccaaggccct ggccgagetg caaggcectge aaaacaactt cgaggactac 5220
gtcaacgcge tgaactcctg gaagaagacg cctctgtcece tgcgctceccaa gcgcectccecag 5280
gaccgcatecce gcgagetgtt cteccaggcece gagtcccact tcecgcaactce catgeccgtcece 5340
ttecgecegtet ccaagttecga ggtecctgtte ctgcccacct acgcccaggce tgccaacacce 5400
caccteetgt tgctgaagga cgcccaggtce tteggcgagg aatggggcta ctectceggag 5460
gacgtcgeeyg agttctaceg tcegecagetg aagctgacce aacagtacac cgaccactge 5520
gtcaactggt acaacgtcgg cctgaacggce ctgaggggct ccacctacga cgcatgggtce 5580
aagttcaacc gcttccgcag ggagatgacce ctgaccgtcecce tggacctgat cgtectgtte 5640
ccettetacg acatccgect gtactccaag ggcegtcaaga ccgagctgac ccgcgacatce 5700
ttcacggacc ccatcttect gcectcacgace ctecagaagt acggtcccac cttectgtcece 5760
atcgagaact ccatccgcaa gccccacctg ttcgactacce tccagggcat cgagttccac 5820
acgcgectga ggccaggcta cttcecggcaag gactceccttca actactggte cggcaactac 5880
gtcgagacca ggccctceccat cggcecteccteg aagacgatca cctceccecttt ctacggcgac 5940
aagtccaccg agcccegteca gaagcetgtece ttegacggece agaaggtcta ccgcaccate 6000
gccaacaceyg acgtcgcegge ttggecgaac ggcaaggtcet acctgggegt cacgaaggtce 6060
gacttcteee agtacgatga ccagaagaac gagacctcca cccagaccta cgactccaag 6120
cgcaacaatg gccacgtecte cgcccaggac tcecatcgace agetgccgece tgagaccact 6180
gacgagccec tggagaaggc ctactcccac cagctgaact acgcggagtg cttectgatg 6240
caagaccgca ggggcaccat ccccttette acctggacce accgctceccegt cgacttette 6300
aacaccatcg acgccgagaa gatcacccag ctgecegtgg tcaaggcecta cgccectgtee 6360
tcgggtgect ccatcattga gggtccaggce ttcaccggtg gcaacctget gttectgaag 6420
gagtcctega actccatcge caagttcaag gtcaccctga actccgectgce cttgctgcaa 6480
cgctaccgeg tecgcateeg ctacgectcee accacgaacce tgcgectgtt cgtceccagaac 6540
tccaacaatg acttecctggt catctacatc aacaagacca tgaacaagga cgatgacctg 6600
acctaccaga ccttecgacct cgccaccacg aactccaaca tgggcttete gggcgacaag 6660
aatgaactga tcattggtgc tgagtccttce gtctccaacg agaagatcta catcgacaag 6720
atcgagttca tcccecgteca getgtgatag gaactctgat tgaattctge atgegtttgg 6780
acgtatgctc attcaggttg gagccaattt ggttgatgtg tgtgcgagtt cttgcgagtce 6840
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tgatgagaca tctctgtatt gtgtttecttt ccccagtgtt ttctgtactt gtgtaatcgg 6900
ctaatcgcca acagattcgg cgatgaataa atgagaaata aattgttctg attttgagtg 6960
caaaaaaaaa ggaattagat ctgtgtgtgt tttttggatc ccattttcga caagcttgcece 7020
tcgagacaac aacatgcttc tcatcaacat ggagggaaga gggagggaga aagtgtcgece 7080
tggtcacctc cattgtcaca ctagccactg gccagctcete ccacaccacc aatgccaggg 7140
gcgagcttta gcacagccac cgcttcacct ccaccaccge actaccctag cttegceccaa 7200
cagccaccgt caacgectce tctcecgtcaa cataagagag agagagaaga ggagagtage 7260
catgtgggga ggaggaatag tacatggggc ctaccgtttg gcaagttatt ttgggttgcce 7320
aagttaggcc aataagggga gggatttggce catccggttg gaaaggttat tggggtagta 7380
tctttttact agaattgtca aaaaaaaata gtttgagagc catttggaga ggatgttgcce 7440
tgttagaggt gctcttagga catcaaattc cataaaaaca tcagaaaaat tctctcgatg 7500
aagatttata accactaaaa ctgccctcaa ttcgaaggga gttcaaaaca attaaaatca 7560
tgttcgaatt gagtttcaat ttcactttaa cccctttgaa atctcaatgg taaaacatca 7620
acccgtcagg tagcatggtt ctttttattce ctttcaaaaa gagttaatta caaacagaat 7680
caaaactaac agttaggccc aaggcccatce cgagcaaaca atagatcatg ggccaggcct 7740
gccaccaccee tcecccectect ggetecceget cttgaatttce aaaatccaaa aatatcggca 7800
cgactggeeg ccgacggagce gggcggaaaa tgacggaaca acccctcgaa ttctacccca 7860
actacgccca ccaacccaca cgccactgac aatccggtece caccettgtyg ggcccaccta 7920
caagcgagac gtcagtcget cgcagcaacce agtgggccca ccteccagtyg ageggegggt 7980
agatctggac tcttacccac ccacactaaa caaaacggca tgaatatttt gcactaaaac 8040
cctcagaaaa attccgatat tccaaaccag tacagttect gaccgttgga ggagccaaag 8100
tggagcggag tgtaaaattyg ggaaacttaa tcgagggggt taaacgcaaa aacgccgagg 8160
cgectecege tectatagaaa ggggaggagt gggaggtgga aaccctacca caccgcagag 8220
aaaggcgtct tecgtactcege ctetctecge gcecectectee gecgecgcecte gecgecgtte 8280
gtcteccgeeg ccaccggcta gccatccagg taaaacaaac aaaaacggat ctgatgettce 8340
cattccteeg tttcetegtag tagecgegett cgatctgtgg gtggatctgg gtgatcctgg 8400
ggtgtggttc gttectgtttg atagatctgt cggtggatct ggeccttetgt ggttgtegat 8460
gtcecggatet gegttttgat cagtggtagt tcgtggatct ggcgaaatgt tttggatcetg 8520
gcagtgagac gctaagaatc gggaaatgat gcaatattag gggggtttcg gatggggatc 8580
cactgaatta gtctgtctcce ctgctgataa tctgttectt tttggtagat ctggttagtg 8640
tatgtttgtt tcggatagat ctgatcaatg cttgtttgtt ttttcaaatt ttctacctag 8700
gttgtatagg aatggcatgc ggatctggtt ggattgccat gatccgtgcet gaaatgceccce 8760
tttggttgat ggatcttgat attttactgc tgttcaccta gatttgtact cccgtttata 8820
cttaatttgt tgcttattat gaatagatct gtaacttagg cacatgtatg gacggagtat 8880
gtggatctgt agtatgtaca ttgctgcgag ctaagaacta tttcagagca agcacagaaa 8940
aaaatattta gacagattgg gcaactattt gatggtcttt ggtatcatgce tttgtagtgc 9000
tcgtttetge gtagtaatcet tttgatctga tctgaagata ggtgctatta tattcttaaa 9060
ggtcattaga acgctatctg aaaggctgta ttatgtggat tggttcacct gtgactccect 9120
gttcgtcttyg tettgataaa tcctgtgata aaaaaaattc ttaaggcgta atttgttgaa 9180
atcttgtttt gtcctatgca gectgatcca tggcgcaagt tagcagaatc tgcaatggtg 9240
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tgcagaaccc atctcttatce tceccaatctct cgaaatccag tcaacgcaaa tcectcccttat 9300
cggtttetect gaagacgcag cagcatccac gagcttatcce gatttegteg tegtggggat 9360
tgaagaagag tgggatgacg ttaattggct ctgagcttcg tcctcecttaag gtcatgtcett 9420
ctgtttceccac ggcgtgcatg cttcacggtg caagcagcecg gceccgcaacce gceccgcaaat 9480
cctetggect ttceccggaacce gteccgcatte ccggcgacaa gtcgatctece caccggtect 9540
tcatgttcgg cggtctcecgeg agecggtgaaa cgcgcatcac cggcecttcectg gaaggcgagg 9600
acgtcatcaa tacgggcaag gccatgcagg cgatgggege ccegecatcegt aaggaaggceg 9660
acacctggat catcgatggc gtcggcaatg gcggcctect ggcgectgag gegecgetceg 9720
atttcggcaa tgccgccacg ggctgccgcee tgacgatggg cctegtecggg gtctacgatt 9780
tcgacagcac cttcatcgge gacgcectcge tcacaaagceg cccgatggge cgcgtgttga 9840
acccgetgeg cgaaatgggce gtgcaggtga aatcggaaga cggtgaccgt cttceccegtta 9900
ccttgegegg gcecgaagacg ccgacgecga tcacctaceyg cgtgccgatyg gectecgcac 9960
aggtgaagtc cgccgtgctg ctecgecggece tcaacacgce cggcatcacg acggtcatceg 10020
agccgatcat gacgcgcgat catacggaaa agatgctgca gggctttgge gccaacctta 10080
ccgtcgagac ggatgcggac ggcgtgcgca ccatccgect ggaaggccgce ggcaagctca 10140
ccggcecaagt catcgacgtg ccgggcgacce cgtectegac ggecttcecceceg ctggttgegg 10200
ccetgettgt tecgggctec gacgtcacca tcectcaacgt gctgatgaac cccacccgca 10260
ccggectecat cctgacgetg caggaaatgg gcgccgacat cgaagtcatc aacccecgecgece 10320
ttgcecggegyg cgaagacgtg geggacctgce gcecgttcegete ctcecacgcetg aagggcegtca 10380
cggtgccegga agaccgcgeg ccttcecgatga tcgacgaata tccgattcte getgtegecg 10440
ccgecttege ggaaggggceg accgtgatga acggtctgga agaactccge gtcaaggaaa 10500
gcgaccgect cteggeccgte gccaatggec tcaagctcaa tggcgtggat tgcgatgagg 10560
gcgagacgte gctegtegtg cgtggceccgece ctgacggcaa ggggctceggce aacgectcegg 10620
gcgeegeegt cgccacccat ctcegatcacce gecatcgccat gagettecte gtcatgggee 10680
tcgtgtegga aaaccctgte acggtggacg atgccacgat gatcgeccacg agctteccgg 10740
agttcatgga cctgatggcc gggctgggcg cgaagatcga actctceccgat acgaaggctg 10800
cctgatgage tccagggttce ttgcctggtg ccttggcaat gecttgattac tgctgectate 10860
ctatgatctg tccgtgtggg cttctatcta tcagtttgtg tgtctggttt tgaaaaacat 10920
ttgctttteg attatgtagg gtttgettgt agcttteget gectgtgacct gtgttgttta 10980
tgtgaacctt ctttgtggca tcectttaatat ccaagttcegt ggtttgtcecgt aaaacgaagce 11040
ctctacttcg taaagttgtg tctatagcat tgaaatcgtt tttttgctceg agaataattg 11100
tgacctttag ttggcgtgaa actagttttg gatatctgat tctcetggttc gcaatcttga 11160
gatcgtcget gcttaggtga gctaagtgat gttcecctaagt aaatgctcecct caccagaata 11220
cgtagetgtg tgaaaagaga acgcgtgaat acgtagctgt gtaaagattg tgtcccaagt 11280
aaacctcagt gatttttgtt tggattttta atttagaaac attcgactgg gagcggctag 11340
agccacaccce aagttcctaa ctatgataaa gttgctctgt aacagaaaac accatctaga 11400
gcggecgegt ttaaactate agtgtttgac aggatatatt ggcgggtaaa cctaagagaa 11460
aagagcgttt attagaataa tcggatattt aaaagggcgt gaaaaggttt atccgttcegt 11520
ccatttgtat gtgcatgcca accacagggt tccecteggg agtgettgge attcegtgeg 11580
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ataatgactt ctgttcaacc acccaaacgt cggaaagcct gacgacggag cagcattcca 11640
aaaagatccc ttggctcgte tgggteggcet agaaggtcga gtgggcetget gtggettgat 11700

ccetcaacge ggtcecgcggac gtagcecgcagce gccgaaaaat cct 11743

<210> SEQ ID NO 27

<211> LENGTH: 12322

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: DNA construct 416

<400> SEQUENCE: 27

aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020

ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcgag ctcccgettg gtatctgcat tacaatgaaa tgagcaaaga ctatgtgagt 1860

aacactggtc aacactaggg agaaggcatc gagcaagata cgtatgtaaa gagaagcaat 1920
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atagtgtcag ttggtagata ctagatacca tcaggaggta aggagagcaa caaaaaggaa 1980
actctttatt tttaaatttt gttacaacaa acaagcagat caatgcatca aaatactgtc 2040
agtacttatt tcttcagaca acaatattta aaacaagtgc atctgatctt gacttatggt 2100
cacaataaag gagcagagat aaacatcaaa atttcgtcat ttatatttat tccttcaggc 2160
gttaacaatt taacagcaca caaacaaaaa cagaatagga atatctaatt ttggcaaata 2220
ataagctctg cagacgaaca aattattata gtatcgccta taatatgaat ccctatacta 2280
ttgacccatg tagtatgaag cctgtgccta aattaacagc aaacttctga atccaagtgc 2340
cctataacac caacatgtgc ttaaataaat accgctaagc accaaattac acatttctceg 2400
tattgctgtg taggttctat cttcgtttcg tactaccatg tccctatatt ttgctgctac 2460
aaaggacggc aagtaatcag cacaggcaga acacgatttc agagtgtaat tctagatcca 2520
gctaaaccac tctcagcaat caccacacaa gagagcattc agagaaacgt ggcagtaaca 2580
aaggcagagg gcggagtgag cgcgtaccga agacggttca gegtgtcecte tccaaatgaa 2640
atgaacttcc ttatatagag gaagggtctt gcgaaggata gtgggattgt gcgtcatccce 2700
ttacgtcagt ggagatatca catcaatcca cttgctttga agacgtggtt ggaacgtctt 2760
ctttttecac gatgctcecte gtgggtgggg gtccatcttt gggaccactg tceggcagagg 2820
catcttcaac gatggccttt cctttatcge aatgatggca tttgtaggag ccaccttect 2880
tttccactat cttcacaata aagtgacaga tagctgggca atggaatccg aggaggtttce 2940
cggatattac cctttgttga aaagtctcaa tcggaccatc acatcaatcc acttgctttg 3000
aagacgtggt tggaacgtct tetttttcca cgatgctect cgtgggtggg ggtccatctt 3060
tgggaccact gtcggcagag gcatcttcaa cgatggectt tectttatcg caatgatggce 3120
atttgtagga gccaccttecce ttttccacta tcttcacaat aaagtgacag atagctgggce 3180
aatggaatcc gaggaggttt ccggatatta ccctttgttg aaaagtctca atcggacctg 3240
cagcctgcag gctageggeg cgccggaage taactagtca cggcgaatac atgacgacat 3300
cggcctacaa cgcacaactt cttggcataa aagcttcaat ttcaatgccce ctatctggaa 3360
gccectaggeg ccgcgcaaat gtaaaacatt cgcttegcett ggcttgttat ccaaaataga 3420
gtatggacct ccgacagatt ggcaacccgt gggtaatcga aaatggctcc atctgccect 3480
ttgtcgaagg aatcaggaaa cggccctcac ctecectggegg agtgtagata tgtgaaagaa 3540
tctaggcgac acttgcagac tggacaacat gtgaacaaat aagaccaacg ttatggcaac 3600
aagcctcgac gctactcaag tggtgggagg ccaccgcatyg ttccaacgaa gcgccaaaga 3660
aagccttgca gactctaatg ctattagtcg cctaggatat ttggaatgaa aggaaccgca 3720
gagtttttca gcaccaagag cttccggtgg ctagtctgat agccaaaatt aaggaggatg 3780
ccaaaacatg ggtcttggcg ggcgcgaaac accttgatag gtggcttacc ttttaacatg 3840
ttcgggccaa aggccttgag acggtaaagt tttcectatttg cgcttgcgca tgtacaattt 3900
tattcctecta ttcaatgaaa ttggtggctce actggttcat taaaaaaaaa agaatctagc 3960
ctgttcggga agaagaggat tttattcgtg agagagagag agagagagag agagagaggg 4020
agagagaagg aggaggagga ttttcaggct tcgcattgcc caacctctge ttetgttgge 4080
ccaagaagaa tcccaggcge ccatgggetg geagtttace acggacctac ctagectace 4140
ttagctatct aagcgggccg acctagtagce tacgtgecta gtgtagatta aagttggegg 4200
gccagcagga agccacgctg caatggcatce ttcceccectgte cttegegtac gtgaaaacaa 4260
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acccaggtaa gcttagaatce ttettgecccg ttggactggg acacccacca atcccaccat 4320
gccececgatat tectecggte tcecggttcatg tgatgtceccte tettgtgtga tcacggagca 4380
agcattctta aacggcaaaa gaaaatcacc aacttgctca cgcagtcacg ctgcaccgceg 4440
cgaagcgacg cccgataggce caagatcgeg agataaaata acaaccaatyg atcataagga 4500
aacaagcccg cgatgtgteg tgtgcagcaa tcttggtcat ttgcgggatce gagtgcttca 4560
cggctaacca aatattcggc cgatgattta acacattatc agcgtagatg tacgtacgat 4620
ttgttaatta atctacgagc cttgctaggg caggtgttct geccagccaat ccagatcgcece 4680
ctcgtatgca cgctcacatg atggcagggce agggttcaca tgagctctaa cggtcgatta 4740
attaatccecg gggctcgact ataaatacct ccctaatccce atgatcaaaa cccccgggaa 4800
ccatcttcca cacactcaag ccacactatt ggagaacaca cagggacaac acaccataag 4860
atccaaggga ggcctccgece gecgecggta accaccecege ccectcectecte tttetttete 4920
cgtttttttt teccgtctegg tetcgatctt tggecttggt agtttgggtg ggcgagaggce 4980
ggcttcegtge gegeccagat cggtgcgegg gaggggcggg atctcegeggce tggggctete 5040
gcecggegtgg atcecggecceg gatctegegg ggaatgggge tetcggatgt agatctgega 5100
tcegeegttg ttgggggaga tgatgggggg tttaaaattt ccgcecgtget aaacaagatce 5160
aggaagaggg gaaaagggca ctatggttta tatttttata tatttctgct gettcegtcag 5220
gcttagatgt gctagatctt tcetttettet ttttgtgggt agaatttgaa tccctcagea 5280
ttgttcatcg gtagttttte ttttcatgat ttgtgacaaa tgcagcctcg tgcggagcett 5340
ttttgtaggt agaagtgatc aaccatggcc aaccccaaca atcgctccga gcacgacacg 5400
atcaaggtca cccccaactc cgagctecag accaaccaca accagtacce gctggecgac 5460
aaccccaact ccaccctgga agagctgaac tacaaggagt tcectgcegecat gaccgaggac 5520
tcctecacgg aggtectgga caactccacce gtcaaggacyg cegtegggac cggcatctcee 5580
gtcgttggge agatcctggg cgtegttgge gtccecctteg caggtgctcet cacctcectte 5640
taccagtcct tectgaacac catctggcece tcecgacgecg acccectggaa ggccttcecatg 5700
geecaagteg aagtcectgat cgacaagaag atcgaggagt acgccaagtc caaggccctg 5760
geegagetge aaggectgca aaacaacttc gaggactacg tcaacgceget gaactcctgg 5820
aagaagacgc ctctgtcect gegctceccaag cgctcecccagg accgcatceg cgagetgtte 5880
tceccaggecg agtceccactt ccgcaactcee atgecgtect tegecgtcte caagttcecgag 5940
gtcetgttee tgcccaccta cgeccaggct gccaacaccece acctectgtt gctgaaggac 6000
gcccaggtet teggcgagga atggggctac tcctecggagg acgtcecgccga gttcectaccegt 6060
cgccagetga agctgaccca acagtacacce gaccactgeg tcaactggta caacgtcgge 6120
ctgaacggcce tgaggggctce cacctacgac gcatgggtca agttcaaccg cttceccgcagg 6180
gagatgaccc tgaccgtcct ggacctgatc gtcctgttec ccecttctacga catccgectg 6240
tactccaagg gcgtcaagac cgagctgacce cgcgacatct tcacggacce catcttectg 6300
ctcacgaccce tccagaagta cggtcccacce ttectgteca tcgagaactce catccgcaag 6360
ccecaccetgt tcgactacct ccagggcatce gagttccaca cgcgectgag gecaggctac 6420
ttcggcaagg actccttcaa ctactggtce ggcaactacg tcgagaccag gccctcecatce 6480
ggctecctega agacgatcac cteccceccttte tacggcgaca agtccaccga gcccgtecag 6540
aagctgtect tcgacggcca gaaggtctac cgecaccateg ccaacaccga cgtcgegget 6600
tggccgaacg gcaaggtcta cctgggegte acgaaggtceg acttctccca gtacgatgac 6660
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cagaagaacg agacctccac ccagacctac gactccaage gcaacaatgg ccacgtctcee 6720
geecaggact ccatcgacca gctgecgect gagaccactg acgagceccect ggagaaggec 6780
tactcccace agctgaacta cgcggagtgce ttectgatge aagaccgcag gggcaccatce 6840
ccettetteca cectggaccca cegctecgte gacttcectteca acaccatcga cgccgagaag 6900
atcacccagce tgccecgtggt caaggcctac gcecctgtect cgggtgcecte catcattgag 6960
ggtccaggcet tcaccggtgg caacctgctg ttcecctgaagg agtcctcgaa ctecatcgece 7020
aagttcaagg tcaccctgaa ctceccgctgcee ttgctgcaac gctaccgegt cegcatccecgce 7080
tacgccteca ccacgaacct gegectgtte gtecagaact ccaacaatga cttectggte 7140
atctacatca acaagaccat gaacaaggac gatgacctga cctaccagac cttcgacctce 7200
gccaccacga actccaacat gggcttcteg ggcgacaaga atgaactgat cattggtget 7260
gagtcctteg tcectccaacga gaagatctac atcgacaaga tcgagttcat cccecgtecag 7320
ctgtgatagg aactctgatt gaattctgca tgcgtttgga cgtatgctca ttcaggttgg 7380
agccaatttg gttgatgtgt gtgcgagttc ttgcgagtct gatgagacat ctctgtattg 7440
tgtttettte cccagtgttt tetgtacttg tgtaatcgge taatcgccaa cagattcggce 7500
gatgaataaa tgagaaataa attgttctga ttttgagtgc aaaaaaaaag gaattagatc 7560
tgtgtgtgtt ttttggatcc cattttcgac aagcttgect cgagacaaca acatgcttcet 7620
catcaacatg gagggaagag ggagggagaa agtgtcgcect ggtcacctcecce attgtcacac 7680
tagccactgg ccagctctcece cacaccacca atgccagggyg cgagetttag cacagcecace 7740
gcttcaccte caccaccgca ctaccctage ttcgecccaac agccaccgtce aacgectect 7800
cteegtcaac ataagagaga gagagaagag gagagtagece atgtggggag gaggaatagt 7860
acatggggcce taccgtttgg caagttattt tgggttgcca agttaggcca ataaggggag 7920
ggatttggcc atccggttgg aaaggttatt ggggtagtat ctttttacta gaattgtcaa 7980
aaaaaaatag tttgagagcc atttggagag gatgttgcect gttagaggtg ctcecttaggac 8040
atcaaattcc ataaaaacat cagaaaaatt ctctcgatga agatttataa ccactaaaac 8100
tgccctcaat tcgaagggag ttcaaaacaa ttaaaatcat gttcgaattg agtttcaatt 8160
tcactttaac ccctttgaaa tcectcaatggt aaaacatcaa cccgtcaggt agcatggttce 8220
tttttattcc tttcaaaaag agttaattac aaacagaatc aaaactaaca gttaggccca 8280
aggcccatce gagcaaacaa tagatcatgg gecaggcectyg ccaccaccct cccectectg 8340
gctececgete ttgaatttca aaatccaaaa atatcggcac gactggccgce cgacggagcyg 8400
ggcggaaaat gacggaacaa cccctcgaat tctaccccaa ctacgceccac caacccacac 8460
gccactgaca atccggtcce acccecttgtgg geccacctac aagcgagacg tcagtcgetce 8520
gcagcaacca gtgggcccac ctcccagtga geggegggta gatctggact cttacccacce 8580
cacactaaac aaaacggcat gaatattttg cactaaaacc ctcagaaaaa ttccgatatt 8640
ccaaaccagt acagttcctg accgttggag gagccaaagt ggagcggagt gtaaaattgg 8700
gaaacttaat cgagggggtt aaacgcaaaa acgccgaggce gectccceget ctatagaaag 8760
gggaggagtyg ggaggtggaa accctaccac accgcagaga aaggcgtett cgtactcgece 8820
tcteteegeg cectecteeg cegecgeteg ccecgecgtteg tetecgecge caccggctag 8880
ccatccaggt aaaacaaaca aaaacggatc tgatgcttcc attcctccecgt ttetcegtagt 8940
agcgcgette gatctgtggg tggatctggg tgatcctggg gtgtggtteg ttetgtttga 9000
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tagatctgtc ggtggatctg gecttetgtg gttgtcgatg tccggatctg cgttttgatce 9060
agtggtagtt cgtggatctg gcgaaatgtt ttggatctgg cagtgagacg ctaagaatcg 9120
ggaaatgatg caatattagg ggggtttcgg atggggatcc actgaattag tctgtctecce 9180
tgctgataat ctgttccttt ttggtagatc tggttagtgt atgtttgttt cggatagatc 9240
tgatcaatgc ttgtttgttt tttcaaattt tctacctagg ttgtatagga atggcatgcg 9300
gatctggttyg gattgccatg atccgtgetg aaatgcccect ttggttgatg gatcttgata 9360
ttttactgct gttcacctag atttgtactc ccgtttatac ttaatttgtt gettattatg 9420
aatagatctg taacttaggc acatgtatgg acggagtatg tggatctgta gtatgtacat 9480
tgctgcgage taagaactat ttcagagcaa gcacagaaaa aaatatttag acagattggg 9540
caactatttg atggtctttg gtatcatgct ttgtagtgct cgtttctgcg tagtaatctt 9600
ttgatctgat ctgaagatag gtgctattat attcttaaag gtcattagaa cgctatctga 9660
aaggctgtat tatgtggatt ggttcacctg tgactccctg ttcecgtecttgt cttgataaat 9720
cctgtgataa aaaaaattct taaggcgtaa tttgttgaaa tcecttgttttg tectatgecag 9780
cctgatccat ggcgcaagtt agcagaatct gcaatggtgt gcagaaccca tcetcttatct 9840
ccaatctctce gaaatccagt caacgcaaat ctcceccttatc ggtttctcectg aagacgcagce 9900
agcatccacg agcttatcceg atttcecgtcegt cgtggggatt gaagaagagt gggatgacgt 9960
taattggctc tgagcttegt cctcttaagg tcatgtcectte tgtttceccacg gegtgcatge 10020
ttcacggtgce aagcagccgg cccgcaaccg cccgcaaatce ctcetggectt tecggaaccg 10080
tcegecattee cggcgacaag tcgatctceccee accggtectt catgttcegge ggtctegega 10140
gcggtgaaac gcgcatcace ggecttetgg aaggcgagga cgtcatcaat acgggcaagg 10200
ccatgcaggce gatgggcgcc cgcatccgta aggaaggcga cacctggatc atcgatggeg 10260
tcggcaatgg cggcectectyg gegectgagg cgccgctega ttteggcaat gecgecacgg 10320
gctgecgect gacgatggge ctegtcecgggg tctacgattt cgacagcacce ttcatcggeg 10380
acgccteget cacaaagcgce ccgatgggcece gcecgtgttgaa cccgectgcecge gaaatgggeg 10440
tgcaggtgaa atcggaagac ggtgaccgtc ttcccgttac cttgcgceggg ccgaagacge 10500
cgacgccgat cacctaccge gtgccgatgg cctecgcaca ggtgaagtece gecgtgetge 10560
tcgececggect caacacgccece ggcatcacga cggtcatcga gccgatcatg acgcgegate 10620
atacggaaaa gatgctgcag ggctttggceg ccaaccttac cgtcgagacg gatgcggacg 10680
gcgtgegeac catccgectg gaaggccgeg gcaagctcac cggccaagtce atcgacgtge 10740
cgggcgaccce gtcecctcgacg gectteccege tggttgegge cctgettgtt cegggetceg 10800
acgtcaccat cctcaacgtg ctgatgaacc ccacccgcac cggcctcatce ctgacgctge 10860
aggaaatggg cgccgacatc gaagtcatca acccgcgect tgccggcecggce gaagacgtgg 10920
cggacctgeg cgttegctece tecacgetga agggcgtcac ggtgccggaa gaccgegcege 10980
cttcgatgat cgacgaatat ccgattctceg ctgtcgececge cgecttecgeg gaaggggcga 11040
ccgtgatgaa cggtctggaa gaactceccgceg tcaaggaaag cgaccgcecte teggecgteg 11100
ccaatggcct caagctcaat ggcgtggatt gcgatgaggg cgagacgtcg ctcegtegtge 11160
gtggccgece tgacggcaag gggctcggca acgccteggg cgccgcecgtce gccacccate 11220
tcgatcaccg catcgccatg agcttecteg tcatgggect cgtgtcggaa aaccctgtca 11280
cggtggacga tgccacgatg atcgccacga gcttccecgga gttcatggac ctgatggcceg 11340
ggctgggege gaagatcgaa ctctceccgata cgaaggctge ctgatgaget ccagggttet 11400
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tgcctggtge cttggcaatg cttgattact gctgctatce tatgatctgt cegtgtggge 11460
ttctatctat cagtttgtgt gtctggtttt gaaaaacatt tgcttttcga ttatgtaggg 11520
tttgcttgta gectttcecgetyg ctgtgacctg tgttgtttat gtgaacctte tttgtggcat 11580
ctttaatatc caagttcgtg gtttgtcgta aaacgaagcce tctacttcegt aaagttgtgt 11640
ctatagcatt gaaatcgttt ttttgctcga gaataattgt gacctttagt tggcgtgaaa 11700
ctagttttgg atatctgatt ctctggttcg caatcttgag atcgtcgctg cttaggtgag 11760
ctaagtgatg ttcctaagta aatgctcctce accagaatac gtagctgtgt gaaaagagaa 11820
cgcgtgaata cgtagctgtg taaagattgt gtcccaagta aacctcagtg atttttgttt 11880
ggatttttaa tttagaaaca ttcgactggg agcggctaga gccacaccca agttcctaac 11940
tatgataaag ttgctctgta acagaaaaca ccatctagag cggccgcgtt taaactatca 12000
gtgtttgaca ggatatattg gcgggtaaac ctaagagaaa agagcgttta ttagaataat 12060
cggatattta aaagggcgtg aaaaggttta tccgttegte catttgtatg tgcatgccaa 12120
ccacagggtt cccctcggga gtgcttggca ttcecgtgega taatgacttce tgttcaacca 12180
cccaaacgtc ggaaagcctg acgacggagc agcattccaa aaagatccct tggctegtet 12240
gggtcggceta gaaggtcgag tgggctgctg tggcttgate cctcaacgceg gtcegeggacg 12300
tagcgcagcg ccgaaaaatc ct 12322
<210> SEQ ID NO 28
<211> LENGTH: 11787
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 418
<400> SEQUENCE: 28
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020
ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
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gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcgag ctcccgettg gtatctgcat tacaatgaaa tgagcaaaga ctatgtgagt 1860
aacactggtce aacactaggg agaaggcatc gagcaagata cgtatgtaaa gagaagcaat 1920
atagtgtcag ttggtagata ctagatacca tcaggaggta aggagagcaa caaaaaggaa 1980
actctttatt tttaaatttt gttacaacaa acaagcagat caatgcatca aaatactgtc 2040
agtacttatt tcttcagaca acaatattta aaacaagtgc atctgatctt gacttatggt 2100
cacaataaag gagcagagat aaacatcaaa atttcgtcat ttatatttat tccttcaggc 2160
gttaacaatt taacagcaca caaacaaaaa cagaatagga atatctaatt ttggcaaata 2220
ataagctctg cagacgaaca aattattata gtatcgccta taatatgaat ccctatacta 2280
ttgacccatg tagtatgaag cctgtgccta aattaacagc aaacttctga atccaagtgc 2340
cctataacac caacatgtgc ttaaataaat accgctaagc accaaattac acatttctceg 2400
tattgctgtg taggttctat cttcgtttcg tactaccatg tccctatatt ttgctgctac 2460
aaaggacggc aagtaatcag cacaggcaga acacgatttc agagtgtaat tctagatcca 2520
gctaaaccac tctcagcaat caccacacaa gagagcattc agagaaacgt ggcagtaaca 2580
aaggcagagg gcggagtgag cgcgtaccga agacggttca gegtgtcecte tccaaatgaa 2640
atgaacttcc ttatatagag gaagggtctt gcgaaggata gtgggattgt gcgtcatccce 2700
ttacgtcagt ggagatatca catcaatcca cttgctttga agacgtggtt ggaacgtctt 2760
ctttttecac gatgctcecte gtgggtgggg gtccatcttt gggaccactg tceggcagagg 2820
catcttcaac gatggccttt cctttatcge aatgatggca tttgtaggag ccaccttect 2880
tttccactat cttcacaata aagtgacaga tagctgggca atggaatccg aggaggtttce 2940
cggatattac cctttgttga aaagtctcaa tcggaccatc acatcaatcc acttgctttg 3000
aagacgtggt tggaacgtct tetttttcca cgatgctect cgtgggtggg ggtccatctt 3060
tgggaccact gtcggcagag gcatcttcaa cgatggectt tectttatcg caatgatggce 3120
atttgtagga gccaccttecce ttttccacta tcttcacaat aaagtgacag atagctgggce 3180
aatggaatcc gaggaggttt ccggatatta ccctttgttg aaaagtctca atcggacctg 3240
cagcctgcag gectageggeg cgccgggate caaaaaacac acacagatct aattcctttt 3300
tttttgcact caaaatcaga acaatttatt tctcatttat tcatcgccga atctgttggce 3360
gattagccga ttacacaagt acagaaaaca ctggggaaag aaacacaata cagagatgtce 3420
tcatcagact cgcaagaact cgcacacaca tcaaccaaat tggctccaac ctgaatgagc 3480
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atacgtccaa acgcatgcag aattcaatca gagttcctat cacagctgga cggggatgaa 3540
ctcgatcettg tcgatgtaga tettcectegtt ggagacgaag gactcagcac caatgatcag 3600
ttcattettg tcgceccgaga agcccatgtt ggagttegtg gtggcgaggt cgaaggtcetg 3660
gtaggtcagg tcatcgtcct tgttcatggt cttgttgatg tagatgacca ggaagtcatt 3720
gttggagttc tggacgaaca ggcgcaggtt cgtggtggag gcgtagcgga tgcggacgcyg 3780
gtagcgttge agcaaggcag cggagttcag ggtgaccttg aacttggcga tggagttcga 3840
ggactcctte aggaacagca ggttgccacce ggtgaagcct ggaccctcaa tgatggaggce 3900
acccgaggac agggcgtagg ccttgaccac gggcagcetgg gtgatcttet cggegtcegat 3960
ggtgttgaag aagtcgacgg agcggtgggt ccaggtgaag aaggggatgg tgcccctgeg 4020
gtcttgcatc aggaagcact ccgcgtagtt cagctggtgg gagtaggect tctecagggyg 4080
ctecgtcagtg gtctcaggeg gcagctggte gatggagtcecce tgggcggaga cgtggccatt 4140
gttgcgcttyg gagtcecgtagg tctgggtgga ggtctegtte ttetggtcat cgtactggga 4200
gaagtcgacc ttcgtgacgce ccaggtagac cttgccgtte ggccaageccg cgacgteggt 4260
gttggcgatg gtgcggtaga ccttcectggece gtcgaaggac agecttctgga cgggcteggt 4320
ggacttgteg ccgtagaaag gggaggtgat cgtcttcgag gagccgatgg agggcctggt 4380
ctcgacgtag ttgccggacc agtagttgaa ggagtccttg ccgaagtage ctggectcag 4440
gcgegtgtgg aactcgatge cctggaggta gtcgaacagg tggggcttgce ggatggagtt 4500
ctcgatggac aggaaggtgg gaccgtactt ctggagggtc gtgagcagga agatggggtce 4560
cgtgaagatg tcgcgggtca getcecggtcectt gacgcccttg gagtacagge ggatgtcegta 4620
gaaggggaac aggacgatca ggtccaggac ggtcagggte atctcectge ggaageggtt 4680
gaacttgacc catgcgtcgt aggtggagcc cctcaggceg ttcaggccga cgttgtacca 4740
gttgacgcag tggtcggtgt actgttgggt cagcttcage tggcgacggt agaactcggce 4800
gacgtcctec gaggagtage cccattcecte gecgaagacce tgggcegtect tcagcaacag 4860
gaggtgggtyg ttggcagcct gggcgtaggt gggcaggaac aggacctcga acttggagac 4920
ggcgaaggac ggcatggagt tgcggaagtyg ggactcggece tgggagaaca gctcgeggat 4980
gcggtectgg gagegettgg agegcaggga cagaggcgte ttettcecagg agttcagege 5040
gttgacgtag tcctcgaagt tgttttgcag gecttgcage tceggccaggg ccttggactt 5100
ggcgtactee tcgatcttcet tgtcgatcag gacttcgact tgggccatga aggcctteca 5160
ggggteggeyg tcggagggece agatggtgtt caggaaggac tggtagaagyg aggtgagagce 5220
acctgcgaag gggacgccaa cgacgeccag gatctgecca acgacggaga tgccggtecce 5280
gacggcgtee ttgacggtgg agttgtccag gaccteccgtyg gaggagtcecct cggtcatgeg 5340
caggaactcc ttgtagttca gcectcttecag ggtggagttg gggttgtcgg ccagcecgggta 5400
ctggttgtgg ttggtctgga gctcggagtt gggggtgacce ttgatcgtgt cgtgctcecgga 5460
gcgattgttyg gggttggcca tggttgatca cttctaccta caaaaaagct ccgcacgagg 5520
ctgcatttgt cacaaatcat gaaaagaaaa actaccgatg aacaatgctg agggattcaa 5580
attctaccca caaaaagaag aaagaaagat ctagcacatc taagcctgac gaagcagcag 5640
aaatatataa aaatataaac catagtgccc ttttccecte ttcecctgatcet tgtttagcac 5700
ggcggaaatt ttaaacccce catcatctcece cccaacaacyg gcecggatcgca gatctacatce 5760
cgagagcccce attcecegeg agatceggge cggatccacg ceggegagag ccccagecgce 5820
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gagatccege cecteccgeg caccgatetg ggcegegeacyg aagccgectce tegeccacee 5880
aaactaccaa ggccaaagat cgagaccgag acggaaaaaa aaacggagaa agaaagagga 5940
gaggggcggg gtggttaccg gcggcggegg aggcctcececet tggatcttat ggtgtgttgt 6000
ccetgtgtgt tetcecaatag tgtggcettga gtgtgtggaa gatggttcce ggggtatctg 6060
atgatccttc aaatgggaat gaatgccttce ttatatagag ggaattcttt tgtggtecgtce 6120
actgcgtteg tcatacgcat tagtgagtgg gctgtcagga cagctctttt ccacgttatt 6180
ttgttceccca cttgtactag aggaatctge tttatctttg caataaaggc aaagatgcett 6240
ttggtaggtg cgcctaacaa ttctgcacca tteccectttttt gtctggtcecce cacaagccag 6300
ctgctcgatg ttgacaagat tactttcaaa gatgcccact aactttaagt cttcggtgga 6360
tgtcttttte tgaaacttac tgaccatgat gcatgtgctg gaacagtagt ttactttgat 6420
tgaagattct tcattgatct cctgtagctt ttggctaatg gtttggagac tcectgtaccct 6480
gaccttgttg aggctttgga ctgagaattc ttccttacaa acctttgagg atgggagttce 6540
cttcttggtt ttggcgatac caatttgaat aaagtgatat ggctcgtacc ttgttgattg 6600
aacccaatct ggaatgctgce taaatcctga gctcaagceta attcttttgt ggtecgtcact 6660
gcgttegtea tacgcattag tgagtgggct gtcaggacag ctcettttecca cgttattttg 6720
ttcceccactt gtactagagg aatctgecttt atctttgcaa taaaggcaaa gatgcttttg 6780
gtaggtgcge ctaacaattc tgcaccattc cttttttgte tggtccccac aagccagetyg 6840
ctcgatgttg acaagattac tttcaaagat gcccactaac tttaagtctt cggtggatgt 6900
ctttttetga aacttactga ccatgatgca tgtgctggaa cagtagttta ctttgattga 6960
agattcttca ttgatctcct gtagettttg gctaatggtt tggagactct gtaccctgac 7020
cttgttgagg ctttggactg agaattattt tcgacaagct tgcctcgaga caacaacatg 7080
cttctcatca acatggaggg aagagggagg gagaaagtgt cgcctggtca cctceccattgt 7140
cacactagce actggcecage tctcccacac caccaatgec aggggcgage tttagcacag 7200
ccaccgette acctecacca ccgcactacce ctagettege ccaacagceca ccgtcaacge 7260
ctecteteeg tcaacataag agagagagag aagaggagag tagcecatgtyg gggaggagga 7320
atagtacatg gggcctaccg tttggcaagt tattttgggt tgccaagtta ggccaataag 7380
gggagggatt tggccatccg gttggaaagg ttattggggt agtatctttt tactagaatt 7440
gtcaaaaaaa aatagtttga gagccatttg gagaggatgt tgcctgttag aggtgctcett 7500
aggacatcaa attccataaa aacatcagaa aaattctctc gatgaagatt tataaccact 7560
aaaactgccce tcaattcgaa gggagttcaa aacaattaaa atcatgttcg aattgagttt 7620
caatttcact ttaacccctt tgaaatctca atggtaaaac atcaacccgt caggtagcat 7680
ggttcttttt attcctttca aaaagagtta attacaaaca gaatcaaaac taacagttag 7740
gcecaaggece catccgagca aacaatagat catgggecag gectgcecacc accctcccece 7800
tcetggetee cgctecttgaa tttcaaaatc caaaaatatc ggcacgactg gecgcecgacg 7860
gagcgggeygy aaaatgacgg aacaacccect cgaattctac cccaactacg cccaccaacce 7920
cacacgccac tgacaatccg gtcccacccet tgtgggccca cctacaageyg agacgtcagt 7980
cgctecgcecage aaccagtggg cccacctcecce agtgageggce gggtagatct ggactcttac 8040
ccacccacac taaacaaaac ggcatgaata ttttgcacta aaaccctcag aaaaattccg 8100
atattccaaa ccagtacagt tcctgaccgt tggaggagcce aaagtggagce ggagtgtaaa 8160
attgggaaac ttaatcgagg gggttaaacg caaaaacgcc gaggcgcctce ccgctctata 8220
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gaaaggggayg gagtgggagg tggaaaccct accacaccgce agagaaaggc gtcttcgtac 8280
tcgectetet cecgegeccte ctecgecgee gctegeegee gttegtcectee gecgecaccyg 8340
gctagccate caggtaaaac aaacaaaaac ggatctgatg cttccattcce tcegtttete 8400
gtagtagcge gcecttcecgatct gtgggtggat ctgggtgatce ctggggtgtg gttegttetg 8460
tttgatagat ctgtcggtgg atctggecctt ctgtggttgt cgatgtccgg atctgegttt 8520
tgatcagtgg tagttcgtgg atctggcgaa atgttttgga tctggcagtg agacgctaag 8580
aatcgggaaa tgatgcaata ttaggggggt ttcggatggg gatccactga attagtcectgt 8640
ctcecctgetg ataatctgtt cetttttggt agatctggtt agtgtatgtt tgtttceggat 8700
agatctgatc aatgcttgtt tgttttttca aattttctac ctaggttgta taggaatggc 8760
atgcggatct ggttggattg ccatgatccg tgctgaaatg cccctttggt tgatggatct 8820
tgatatttta ctgctgttca cctagatttg tactccegtt tatacttaat ttgttgctta 8880
ttatgaatag atctgtaact taggcacatg tatggacgga gtatgtggat ctgtagtatg 8940
tacattgctg cgagctaaga actatttcag agcaagcaca gaaaaaaata tttagacaga 9000
ttgggcaact atttgatggt ctttggtatc atgctttgta gtgctcgttt ctgcgtagta 9060
atcttttgat ctgatctgaa gataggtgct attatattct taaaggtcat tagaacgcta 9120
tctgaaaggce tgtattatgt ggattggttc acctgtgact ccctgttcecgt cttgtcettga 9180
taaatcctgt gataaaaaaa attcttaagg cgtaatttgt tgaaatcttg ttttgtccta 9240
tgcagcectga tccatggege aagttagcag aatctgcaat ggtgtgcaga acccatctcet 9300
tatctccaat ctctcgaaat ccagtcaacg caaatctceccce ttatcggttt ctectgaagac 9360
gcagcagcat ccacgagctt atccgatttce gtcgtegtgg ggattgaaga agagtgggat 9420
gacgttaatt ggctctgagce ttcgtcecctet taaggtcatg tettetgttt ccacggegtyg 9480
catgcttcac ggtgcaagca gccggceccge aaccgccecgce aaatcctcetg gectttecgg 9540
aaccgtecge attceccggeg acaagtcgat cteccaccgg tecttcatgt teggeggtcet 9600
cgcegageggt gaaacgcgca tcaccggect tetggaagge gaggacgtca tcaatacggg 9660
caaggccatg caggcgatgg gecgcccgeat cegtaaggaa ggcgacacct ggatcatcga 9720
tggcgtegge aatggcggec tcectggegcee tgaggcgecg ctcecgattteg gcaatgccegce 9780
cacgggctgce cgcctgacga tgggcectcegt cggggtctac gatttcgaca gcaccttcat 9840
cggcgacgee tcgcetcacaa agcgcccgat gggecgegtyg ttgaaccege tgcgegaaat 9900
gggcgtgcag gtgaaatcgg aagacggtga ccgtcttcec gttaccttge gcgggccgaa 9960
gacgccgacg ccgatcacct accgecgtgec gatggectec gcacaggtga agtcecgecegt 10020
gctgectegee ggcctcaaca cgcccggcat cacgacggte atcgagccga tcatgacgeg 10080
cgatcatacg gaaaagatgc tgcagggctt tggcgccaac cttaccgtcg agacggatge 10140
ggacggcgtyg cgcaccatce gcctggaagg ccgcggcaag ctcaccggcece aagtcatcga 10200
cgtgeceggge gaccecgtect cgacggectt cccgcectggtt geggccectge ttgttecggg 10260
ctccgacgte accatcctca acgtgctgat gaaccccacce cgcaccggcece tcatcctgac 10320
gctgcaggaa atgggcgccg acatcgaagt catcaaccceg cgccttgecg gcggcgaaga 10380
cgtggeggac ctgcgegtte getecteccac gctgaaggge gtcacggtge cggaagaccg 10440
cgecgectteg atgatcgacg aatatccgat tctegcectgte geccgecgect tegcggaagg 10500
ggcgaccgtyg atgaacggtce tggaagaact ccgcgtcaag gaaagcgacc gcctcectcecgge 10560
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cgtcgecaat ggcectcaage tcaatggcegt ggattgcgat gagggcgaga cgtcgetcegt 10620
cgtgegtgge cgccectgacyg gcaaggggct cggcaacgcece tcgggegcecg ccgtegeccac 10680
ccatctcecgat caccgcatcg ccatgagcett cctegtcatg ggectegtgt cggaaaaccce 10740
tgtcacggtyg gacgatgcca cgatgatcgce cacgagctte ccggagttca tggacctgat 10800
ggcecgggetyg ggcgcgaaga tcgaactctce cgatacgaag gctgcectgat gagetccagg 10860
gttcttgect ggtgecttgg caatgcttga ttactgctge tatcctatga tctgtcegtg 10920
tgggcttcta tctatcagtt tgtgtgtctg gttttgaaaa acatttgctt ttcgattatg 10980
tagggtttge ttgtagcttt cgctgctgtg acctgtgttg tttatgtgaa ccttetttgt 11040
ggcatcttta atatccaagt tcgtggtttg tcgtaaaacg aagcctctac ttcecgtaaagt 11100
tgtgtctata gcattgaaat cgtttttttg ctcgagaata attgtgacct ttagttggeg 11160
tgaaactagt tttggatatc tgattctctg gttcgcaatce ttgagatcgt cgctgettag 11220
gtgagctaag tgatgttcct aagtaaatgc tcctcaccag aatacgtagce tgtgtgaaaa 11280
gagaacgcgt gaatacgtag ctgtgtaaag attgtgtccc aagtaaacct cagtgatttt 11340
tgtttggatt tttaatttag aaacattcga ctgggagcgg ctagagccac acccaagttce 11400
ctaactatga taaagttgct ctgtaacaga aaacaccatc tagagcggcc gcgtttaaac 11460
tatcagtgtt tgacaggata tattggcggg taaacctaag agaaaagagc gtttattaga 11520
ataatcggat atttaaaagg gcgtgaaaag gtttatcegt tcgteccattt gtatgtgcat 11580
gccaaccaca gggttceccecct cgggagtget tggcattceg tgcgataatg acttcectgtte 11640
aaccacccaa acgtcggaaa gcctgacgac ggagcagcat tccaaaaaga tcccttgget 11700
cgtctgggte ggctagaagg tcgagtgggce tgctgtgget tgatccecctca acgcggtcege 11760
ggacgtagcg cagcgccgaa aaatcct 11787
<210> SEQ ID NO 29
<211> LENGTH: 12322
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 419
<400> SEQUENCE: 29
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
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acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020
ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcgag ctcccgettg gtatctgcat tacaatgaaa tgagcaaaga ctatgtgagt 1860
aacactggtce aacactaggg agaaggcatc gagcaagata cgtatgtaaa gagaagcaat 1920
atagtgtcag ttggtagata ctagatacca tcaggaggta aggagagcaa caaaaaggaa 1980
actctttatt tttaaatttt gttacaacaa acaagcagat caatgcatca aaatactgtc 2040
agtacttatt tcttcagaca acaatattta aaacaagtgc atctgatctt gacttatggt 2100
cacaataaag gagcagagat aaacatcaaa atttcgtcat ttatatttat tccttcaggc 2160
gttaacaatt taacagcaca caaacaaaaa cagaatagga atatctaatt ttggcaaata 2220
ataagctctg cagacgaaca aattattata gtatcgccta taatatgaat ccctatacta 2280
ttgacccatg tagtatgaag cctgtgccta aattaacagc aaacttctga atccaagtgc 2340
cctataacac caacatgtgc ttaaataaat accgctaagc accaaattac acatttctceg 2400
tattgctgtg taggttctat cttcgtttcg tactaccatg tccctatatt ttgctgctac 2460
aaaggacggc aagtaatcag cacaggcaga acacgatttc agagtgtaat tctagatcca 2520
gctaaaccac tctcagcaat caccacacaa gagagcattc agagaaacgt ggcagtaaca 2580
aaggcagagg gcggagtgag cgcgtaccga agacggttca gegtgtcecte tccaaatgaa 2640
atgaacttcc ttatatagag gaagggtctt gcgaaggata gtgggattgt gcgtcatccce 2700
ttacgtcagt ggagatatca catcaatcca cttgctttga agacgtggtt ggaacgtctt 2760
ctttttecac gatgctcecte gtgggtgggg gtccatcttt gggaccactg tceggcagagg 2820
catcttcaac gatggccttt cctttatcge aatgatggca tttgtaggag ccaccttect 2880
tttccactat cttcacaata aagtgacaga tagctgggca atggaatccg aggaggtttce 2940
cggatattac cctttgttga aaagtctcaa tcggaccatc acatcaatcc acttgctttg 3000
aagacgtggt tggaacgtct tetttttcca cgatgctect cgtgggtggg ggtccatctt 3060
tgggaccact gtcggcagag gcatcttcaa cgatggectt tectttatcg caatgatggce 3120
atttgtagga gccaccttecce ttttccacta tcttcacaat aaagtgacag atagctgggce 3180
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aatggaatcc

cagcctgeag

tttttgcact

gattagccga

tcatcagact

atacgtccaa

ctcgatcttyg

ttecattetty

gtaggtcagg

gttggagtte

gtagcgttge

ggactectte

acccgaggac

ggtgttgaag

gtcttgcate

ctegteagtyg

gttgcgetty

gaagtcgace

gttggcgatg

ggacttgteg

ctcgacgtag

gegegtgtgg

ctecgatggac

cgtgaagatg

gaaggggaac

gaacttgace

gttgacgcag

gacgtecctee

gaggtgggtg

ggcgaaggac

geggtectgg

gttgacgtag

ggcgtactee

ggggtceggeg

acctgcgaag

gacggegtee

caggaactcc

Ctggttgtgg

gegattgtty

ctgcatttgt

gaggaggttt
getageggeg
caaaatcaga
ttacacaagt
cgcaagaact
acgcatgcag
tcgatgtaga
tcgeccgaga
tcatcgtect
tggacgaaca
agcaaggcag
aggaacagca
agggegtagg
aagtcgacgg
aggaagcact
gtctcaggeyg
gagtcgtagg
ttcegtgacge
gtgcggtaga
ccgtagaaag
ttgcecggace
aactcgatge
aggaaggtgg
tcgegggtea
aggacgatca
catgcgtegt
tggtcggtgt
gaggagtage
ttggcagect
ggcatggagt
gagcgettgg
tcctegaagt

tcgatettet

tcggagggcc

gggacgccaa

ttgacggtgg

ttgtagttca

ttggtctgga

gggttggcca

cacaaatcat

ccggatatta

cgcegggate

acaatttatt

acagaaaaca

cgcacacaca

aattcaatca

tcettetegtt

agcccatgtt

tgttcatggt

ggcgcaggtt

cggagttcag

ggttgccace

ccttgaccac

agcggtggge

ccgegtagtt

gcagctggte

tctgggtgga

ccaggtagac

cecttetggee

gggaggtgat

agtagttgaa

cctggaggta

gaccgtactt

geteggtett

ggtccaggac

aggtggagcc

actgttgggt

cccattecte

gggcgtaggt

tgcggaagtg

agcgcaggga

tgttttgcag

tgtcgatcag

agatggtgtt

cgacgeccag

agttgtccag

getettecag

geteggagtt

tggttgatca

gaaaagaaaa

cecetttgtty

caaaaaacac

tctcatttat

ctggggaaag

tcaaccaaat

gagttcctat

ggagacgaag

ggagttcgtg

cttgttgatg

cgtggtggag

ggtgacctty

ggtgaagcct

gggcagctgg

ccaggtgaag

cagctggtgg

gatggagtce

ggtctegtte

cttgcegtte

gtcgaaggac

cgtettegag

ggagtcctty

gtcgaacagg

ctggagggtc

gacgccctty

ggtcagggtc

ccteaggecyg

cagcttcage

gccgaagace

gggcaggaac

ggacteggee

cagaggcgte

gecttgcage

gacttcgact

caggaaggac

gatctgccca

gaccteegty

ggtggagttg

gggggtgace

cttctaccta

actaccgatg

aaaagtctca atcggacctg

acacagatct aattcctttt

tcatcgcega atctgttgge

aaacacaata cagagatgtc

tggctccaac ctgaatgage

cacagctgga cggggatgaa

gactcagcac caatgatcag

gtggcgaggt cgaaggtctg

tagatgacca ggaagtcatt

gegtagegga tgcggacgeg

aacttggcga tggagttcga

ggaccctcaa tgatggagge

gtgatcttcet cggegtcegat

aaggggatgg tgcccctgeg

gagtaggect tctccagggg

tgggcggaga cgtggcecatt

ttctggtcat cgtactggga

ggccaagecyg cgacgteggt

agcttetgga cgggcteggt

gagccgatgg agggcctggt

ccgaagtage ctggectcag

tggggcttgc ggatggagtt

gtgagcagga agatggggtc

gagtacaggce ggatgtcgta

atctcectge ggaageggtt

ttcaggcega cgttgtacca

tggcgacggt agaactcgge

tgggcgtect tcagcaacag

aggacctcga acttggagac

tgggagaaca gctcgeggat

ttcttecagyg agttcagege

tcggecaggyg ccttggactt

tgggccatga aggcectteca

tggtagaagg aggtgagagc

acgacggaga tgccggtece

gaggagtect cggtcatgeg

gggttgtcgg ccagcgggta

ttgatcgtgt cgtgctegga

caaaaaagct ccgcacgagg

aacaatgctyg agggattcaa

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580
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attctaccca caaaaagaag aaagaaagat ctagcacatc taagcctgac gaagcagcag 5640
aaatatataa aaatataaac catagtgccc ttttccecte ttcecctgatcet tgtttagcac 5700
ggcggaaatt ttaaacccce catcatctcece cccaacaacyg gcecggatcgca gatctacatce 5760
cgagagccce attccccgeg agatceggge cggatccacyg ceggcgagag ccccagecge 5820
gagatccege cecteccgeg caccgatetg ggcegegeacyg aagccgectce tegeccacee 5880
aaactaccaa ggccaaagat cgagaccgag acggaaaaaa aaacggagaa agaaagagga 5940
gaggggcggg gtggttaccg gcggcggegg aggcctcececet tggatcttat ggtgtgttgt 6000
ccetgtgtgt tetcecaatag tgtggcettga gtgtgtggaa gatggttcce gggggttttg 6060
atcatgggat tagggaggta tttatagtcg agccccggga ttaattaatc gaccgttaga 6120
gctcatgtga accctgecct gccatcatgt gagcgtgcat acgagggcga tctggattgg 6180
ctggcagaac acctgcccta gcaaggctcg tagattaatt aacaaatcgt acgtacatct 6240
acgctgataa tgtgttaaat catcggccga atatttggtt agccgtgaag cactcgatcce 6300
cgcaaatgac caagattgct gcacacgaca catcgcgggce ttgtttcctt atgatcattg 6360
gttgttattt tatctcgcga tcttggecta tcgggegteg cttegegegg tgcagcgtga 6420
ctgcgtgage aagttggtga ttttettttg ccgtttaaga atgcttgcte cgtgatcaca 6480
caagagagga catcacatga accgagaccg gaggaatatc ggggcatggt gggattggtg 6540
ggtgtcccag tccaacggge aagaagattc taagcttacc tgggtttgtt ttcacgtacg 6600
cgaaggacag gggaagatgc cattgcagcg tggcttectg ctggcccgece aactttaatce 6660
tacactaggc acgtagctac taggtcggcce cgcttagata gctaaggtag gcectaggtagg 6720
tcegtggtaa actgccagec catgggcgcece tgggattett cttgggccaa cagaagcaga 6780
ggttgggcaa tgcgaagcct gaaaatcctce ctcectectte tetctceccte tetetctete 6840
tctectetete tetctcacga ataaaatcct cttettececg aacaggctag attcetttttt 6900
ttttaatgaa ccagtgagcc accaatttca ttgaatagag gaataaaatt gtacatgcgc 6960
aagcgcaaat agaaaacttt accgtctcaa ggcctttgge ccgaacatgt taaaaggtaa 7020
gccacctate aaggtgttte gcgecccgecca agacccatgt tttggcatcce tcecttaattt 7080
tggctatcag actagccacc ggaagctctt ggtgctgaaa aactctgcgg ttectttcat 7140
tccaaatatc ctaggcgact aatagcatta gagtctgcaa ggctttcttt ggcgettegt 7200
tggaacatgc ggtggcctcecce caccacttga gtagegtega ggcttgttge cataacgttg 7260
gtcttatttg ttcacatgtt gtccagtctg caagtgtcge ctagattctt tcacatatct 7320
acactccgece aggaggtgag ggccgtttcee tgattcectte gacaaagggg cagatggagce 7380
cattttcgat tacccacggg ttgccaatct gtcggaggtc catactctat tttggataac 7440
aagccaagcg aagcgaatgt tttacatttg cgcggcgect agggcttcca gataggggca 7500
ttgaaattga agcttttatg ccaagaagtt gtgcgttgta ggccgatgtce gtcatgtatt 7560
cgccgtgact agttagctte cattttcgac aagettgect cgagacaaca acatgcttcet 7620
catcaacatg gagggaagag ggagggagaa agtgtcgcect ggtcacctcecce attgtcacac 7680
tagccactgg ccagctctcece cacaccacca atgccagggyg cgagetttag cacagcecace 7740
gcttcaccte caccaccgca ctaccctage ttcgecccaac agccaccgtce aacgectect 7800
cteegtcaac ataagagaga gagagaagag gagagtagece atgtggggag gaggaatagt 7860
acatggggcce taccgtttgg caagttattt tgggttgcca agttaggcca ataaggggag 7920
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ggatttggcc atccggttgg aaaggttatt ggggtagtat ctttttacta gaattgtcaa 7980
aaaaaaatag tttgagagcc atttggagag gatgttgcect gttagaggtg ctcecttaggac 8040
atcaaattcc ataaaaacat cagaaaaatt ctctcgatga agatttataa ccactaaaac 8100
tgccctcaat tcgaagggag ttcaaaacaa ttaaaatcat gttcgaattg agtttcaatt 8160
tcactttaac ccctttgaaa tcectcaatggt aaaacatcaa cccgtcaggt agcatggttce 8220
tttttattcc tttcaaaaag agttaattac aaacagaatc aaaactaaca gttaggccca 8280
aggcccatce gagcaaacaa tagatcatgg gecaggcectyg ccaccaccct cccectectg 8340
gctececgete ttgaatttca aaatccaaaa atatcggcac gactggccgce cgacggagcyg 8400
ggcggaaaat gacggaacaa cccctcgaat tctaccccaa ctacgceccac caacccacac 8460
gccactgaca atccggtcce acccecttgtgg geccacctac aagcgagacg tcagtcgetce 8520
gcagcaacca gtgggcccac ctcccagtga geggegggta gatctggact cttacccacce 8580
cacactaaac aaaacggcat gaatattttg cactaaaacc ctcagaaaaa ttccgatatt 8640
ccaaaccagt acagttcctg accgttggag gagccaaagt ggagcggagt gtaaaattgg 8700
gaaacttaat cgagggggtt aaacgcaaaa acgccgaggce gectccceget ctatagaaag 8760
gggaggagtyg ggaggtggaa accctaccac accgcagaga aaggcgtett cgtactcgece 8820
tcteteegeg cectecteeg cegecgeteg ccecgecgtteg tetecgecge caccggctag 8880
ccatccaggt aaaacaaaca aaaacggatc tgatgcttcc attcctccecgt ttetcegtagt 8940
agcgcgette gatctgtggg tggatctggg tgatcctggg gtgtggtteg ttetgtttga 9000
tagatctgtc ggtggatctg gecttetgtg gttgtcgatg tccggatctg cgttttgatce 9060
agtggtagtt cgtggatctg gcgaaatgtt ttggatctgg cagtgagacg ctaagaatcg 9120
ggaaatgatg caatattagg ggggtttcgg atggggatcc actgaattag tctgtctecce 9180
tgctgataat ctgttccttt ttggtagatc tggttagtgt atgtttgttt cggatagatc 9240
tgatcaatgc ttgtttgttt tttcaaattt tctacctagg ttgtatagga atggcatgcg 9300
gatctggttyg gattgccatg atccgtgetg aaatgcccect ttggttgatg gatcttgata 9360
ttttactgct gttcacctag atttgtactc ccgtttatac ttaatttgtt gettattatg 9420
aatagatctg taacttaggc acatgtatgg acggagtatg tggatctgta gtatgtacat 9480
tgctgcgage taagaactat ttcagagcaa gcacagaaaa aaatatttag acagattggg 9540
caactatttg atggtctttg gtatcatgct ttgtagtgct cgtttctgcg tagtaatctt 9600
ttgatctgat ctgaagatag gtgctattat attcttaaag gtcattagaa cgctatctga 9660
aaggctgtat tatgtggatt ggttcacctg tgactccctg ttcecgtecttgt cttgataaat 9720
cctgtgataa aaaaaattct taaggcgtaa tttgttgaaa tcecttgttttg tectatgecag 9780
cctgatccat ggcgcaagtt agcagaatct gcaatggtgt gcagaaccca tcetcttatct 9840
ccaatctctce gaaatccagt caacgcaaat ctcceccttatc ggtttctcectg aagacgcagce 9900
agcatccacg agcttatcceg atttcecgtcegt cgtggggatt gaagaagagt gggatgacgt 9960
taattggctc tgagcttegt cctcttaagg tcatgtcectte tgtttceccacg gegtgcatge 10020
ttcacggtgce aagcagccgg cccgcaaccg cccgcaaatce ctcetggectt tecggaaccg 10080
tcegecattee cggcgacaag tcgatctceccee accggtectt catgttcegge ggtctegega 10140
gcggtgaaac gcgcatcace ggecttetgg aaggcgagga cgtcatcaat acgggcaagg 10200
ccatgcaggce gatgggcgcc cgcatccgta aggaaggcga cacctggatc atcgatggeg 10260
tcggcaatgg cggcectectyg gegectgagg cgccgctega ttteggcaat gecgecacgg 10320
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gctgecgect gacgatggge ctegtcecgggg tctacgattt cgacagcacce ttcatcggeg 10380
acgccteget cacaaagcgce ccgatgggcece gcecgtgttgaa cccgectgcecge gaaatgggeg 10440
tgcaggtgaa atcggaagac ggtgaccgtc ttcccgttac cttgcgceggg ccgaagacge 10500
cgacgccgat cacctaccge gtgccgatgg cctecgcaca ggtgaagtece gecgtgetge 10560
tcgececggect caacacgccece ggcatcacga cggtcatcga gccgatcatg acgcgegate 10620
atacggaaaa gatgctgcag ggctttggceg ccaaccttac cgtcgagacg gatgcggacg 10680
gcgtgegeac catccgectg gaaggccgeg gcaagctcac cggccaagtce atcgacgtge 10740
cgggcgaccce gtcecctcgacg gectteccege tggttgegge cctgettgtt cegggetceg 10800
acgtcaccat cctcaacgtg ctgatgaacc ccacccgcac cggcctcatce ctgacgctge 10860
aggaaatggg cgccgacatc gaagtcatca acccgcgect tgccggcecggce gaagacgtgg 10920
cggacctgeg cgttegctece tecacgetga agggcgtcac ggtgccggaa gaccgegcege 10980
cttcgatgat cgacgaatat ccgattctceg ctgtcgececge cgecttecgeg gaaggggcga 11040
ccgtgatgaa cggtctggaa gaactceccgceg tcaaggaaag cgaccgcecte teggecgteg 11100
ccaatggcct caagctcaat ggcgtggatt gcgatgaggg cgagacgtcg ctcegtegtge 11160
gtggccgece tgacggcaag gggctcggca acgccteggg cgccgcecgtce gccacccate 11220
tcgatcaccg catcgccatg agcttecteg tcatgggect cgtgtcggaa aaccctgtca 11280
cggtggacga tgccacgatg atcgccacga gcttccecgga gttcatggac ctgatggcceg 11340
ggctgggege gaagatcgaa ctctceccgata cgaaggctge ctgatgaget ccagggttet 11400
tgcctggtge cttggcaatg cttgattact gctgctatce tatgatctgt cegtgtggge 11460
ttctatctat cagtttgtgt gtctggtttt gaaaaacatt tgcttttcga ttatgtaggg 11520
tttgcttgta gectttcecgetyg ctgtgacctg tgttgtttat gtgaacctte tttgtggcat 11580
ctttaatatc caagttcgtg gtttgtcgta aaacgaagcce tctacttcegt aaagttgtgt 11640
ctatagcatt gaaatcgttt ttttgctcga gaataattgt gacctttagt tggcgtgaaa 11700
ctagttttgg atatctgatt ctctggttcg caatcttgag atcgtcgctg cttaggtgag 11760
ctaagtgatg ttcctaagta aatgctcctce accagaatac gtagctgtgt gaaaagagaa 11820
cgcgtgaata cgtagctgtg taaagattgt gtcccaagta aacctcagtg atttttgttt 11880
ggatttttaa tttagaaaca ttcgactggg agcggctaga gccacaccca agttcctaac 11940
tatgataaag ttgctctgta acagaaaaca ccatctagag cggccgcgtt taaactatca 12000
gtgtttgaca ggatatattg gcgggtaaac ctaagagaaa agagcgttta ttagaataat 12060
cggatattta aaagggcgtg aaaaggttta tccgttegte catttgtatg tgcatgccaa 12120
ccacagggtt cccctcggga gtgcttggca ttcecgtgega taatgacttce tgttcaacca 12180
cccaaacgtc ggaaagcctg acgacggagc agcattccaa aaagatccct tggctegtet 12240
gggtcggceta gaaggtcgag tgggctgctg tggcttgate cctcaacgceg gtcegeggacg 12300
tagcgcagcg ccgaaaaatc ct 12322

<210> SEQ ID NO 30
<211> LENGTH: 12797

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 402

<400> SEQUENCE: 30
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aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020
ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcggt ccatggagat cctctagagg ccgcttggta tcetgcattac aatgaaatga 1860
gcaaagacta tgtgagtaac actggtcaac actagggaga aggcatcgag caagatacgt 1920
atgtaaagag aagcaatata gtgtcagttg gtagatacta gataccatca ggaggtaagg 1980
agagcaacaa aaaggaaact ctttattttt aaattttgtt acaacaaaca agcagatcaa 2040
tgcatcaaaa tactgtcagt acttatttct tcagacaaca atatttaaaa caagtgcatc 2100
tgatcttgac ttatggtcac aataaaggag cagagataaa catcaaaatt tcgtcattta 2160
tatttattcc ttcaggcgtt aacaatttaa cagcacacaa acaaaaacag aataggaata 2220
tctaattttg gcaaataata agctctgcag acgaacaaat tattatagta tcgcctataa 2280
tatgaatccce tatactattg acccatgtag tatgaagcct gtgcctaaat taacagcaaa 2340
cttctgaatc caagtgccct ataacaccaa catgtgctta aataaatacc gctaagcacc 2400
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aaattacaca tttctcgtat tgctgtgtag gttctatcett cgtttcgtac taccatgtcce 2460
ctatattttg ctgctacaaa ggacggcaag taatcagcac aggcagaaca cgatttcaga 2520
gtgtaattct agatccagct aaaccactct cagcaatcac cacacaagag agcattcaga 2580
gaaacgtggce agtaacaaag gcagagggcg gagtgagcge gtaccgaaga cggtgggecyg 2640
cttatggtgt gttgtccctg tgtgttectcee aatagtgtgg cttgagtgtg tggaagatgg 2700
ttgtatctga tgatccttca aatgggaatg aatgccttcect tatatagagg gaattctttt 2760
gtggtcgtca ctgegttegt catacgcatt agtgagtggg ctgtcaggac agctctttte 2820
cacgttattt tgttccccac ttgtactaga ggaatctgct ttatctttge aataaaggca 2880
aagatgcttt tggtaggtgc gcctaacaat tctgcaccat tecttttttg tetggtecce 2940
acaagccagce tgctcgatgt tgacaagatt actttcaaag atgcccacta actttaagtce 3000
ttcggtggat gtctttttet gaaacttact gaccatgatg catgtgctgg aacagtagtt 3060
tactttgatt gaagattctt cattgatctc ctgtagettt tggctaatgg tttggagact 3120
ctgtaccctg accttgttga ggctttggac tgagaattct tecttacaaa cctttgagga 3180
tgggagttce ttcttggttt tggcgatacc aatttgaata aagtgatatg gctcgtacct 3240
tgttgattga acccaatctg gaatgctgct aaatcctgag ctcaagctaa ttcettttgtg 3300
gtcgtcactyg cgttcecgtcat acgcattagt gagtgggctg tcaggacagc tcttttecac 3360
gttattttgt tccccacttg tactagagga atctgcttta tetttgcaat aaaggcaaag 3420
atgcttttgg taggtgcgcc taacaattct gcaccattcce ttttttgtet ggtccccaca 3480
agccagcectge tcgatgttga caagattact ttcaaagatg cccactaact ttaagtcttce 3540
ggtggatgtc tttttctgaa acttactgac catgatgcat gtgctggaac agtagtttac 3600
tttgattgaa gattcttcat tgatctecctg tagettttgg ctaatggttt ggagactctg 3660
taccctgace ttgttgagge tttggactga gaattagett ccactcgaag cttgttaacc 3720
tgcaggctag cggcgegecg gaagctaact agtcacggeyg aatacatgac gacatcggece 3780
tacaacgcac aacttcttgg cataaaagct tcaatttcaa tgcccctatce tggaagccect 3840
aggcgccegeg caaatgtaaa acattcgcett cgettggett gttatccaaa atagagtatg 3900
gacctccgac agattggcaa ccegtgggta atcgaaaatg gctccatctg ccectttgte 3960
gaaggaatca ggaaacggcce ctcacctect ggcggagtgt agatatgtga aagaatctag 4020
gcgacacttyg cagactggac aacatgtgaa caaataagac caacgttatg gcaacaagcec 4080
tcgacgctac tcaagtggtg ggaggccacce geatgttceca acgaagcgec aaagaaagcce 4140
ttgcagactc taatgctatt agtcgcctag gatatttgga atgaaaggaa ccgcagagtt 4200
tttcagcacc aagagcttcc ggtggctagt ctgatagcca aaattaagga ggatgccaaa 4260
acatgggtct tggcgggcgce gaaacacctt gataggtgge ttacctttta acatgttegg 4320
gccaaaggcece ttgagacggt aaagttttct atttgecgctt gegcatgtac aattttattce 4380
ctctattcaa tgaaattggt ggctcactgg ttcattaaaa aaaaaagaat ctagcctgtt 4440
cgggaagaag aggattttat tcgtgagaga gagagagaga gagagagaga gagggagaga 4500
gaaggaggag gaggattttc aggcttcgca ttgcccaacc tcetgcttetg ttggcccaag 4560
aagaatccca ggcgcccatg ggctggcagt ttaccacgga cctacctage ctaccttagce 4620
tatctaagcg ggccgaccta gtagctacgt gcctagtgta gattaaagtt ggcgggccag 4680
caggaagcca cgctgcaatg gcatcttcce ctgtectteg cgtacgtgaa aacaaaccca 4740
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ggtaagctta gaatcttctt gcecegttgga ctgggacacc caccaatccc accatgeccce 4800
gatattccte cggtcteggt tcatgtgatg tectectcecttg tgtgatcacg gagcaagcat 4860
tcttaaacgg caaaagaaaa tcaccaactt gctcacgcag tcacgctgca ccgegcgaag 4920
cgacgeccga taggccaaga tcgcgagata aaataacaac caatgatcat aaggaaacaa 4980
gccegegatg tgtegtgtge agcaatcttg gtcatttgeg ggatcgagtg cttcacgget 5040
aaccaaatat tcggccgatg atttaacaca ttatcagcegt agatgtacgt acgatttgtt 5100
aattaatcta cgagccttge tagggcaggt gttcectgccag ccaatccaga tcegeccctegt 5160
atgcacgctc acatgatggc agggcagggt tcacatgagce tctaacggtce gattaattaa 5220
tceegggget cgactataaa tacctcececta atcccatgat caaaacccece gggaaccatce 5280
ttccacacac tcaagccaca ctattggaga acacacaggg acaacacacc ataagatcca 5340
agggaggcct ccgcecgceege cggtaaccac ccegceccecte tectetttet tteteegttt 5400
tttttteegt ctcecggtcteg atctttggcee ttggtagttt gggtgggcga gaggcggcett 5460
cgtgegegee cagateggtyg cgcgggaggg gegggatcete geggetgggyg ctcetegecgg 5520
cgtggatcecg geccggatet cgecggggaat ggggctceteg gatgtagatce tgcgatccegce 5580
cgttgttggg ggagatgatg gggggtttaa aatttccgcce gtgctaaaca agatcaggaa 5640
gaggggaaaa gggcactatg gtttatattt ttatatattt ctgctgcttc gtcaggctta 5700
gatgtgctag atctttcttt cttetttttg tgggtagaat ttgaatccct cagcattgtt 5760
catcggtagt ttttcectttte atgatttgtg acaaatgcag cctcegtgcgg agettttttg 5820
taggtagaag tgatcaacca tggccaaccce caacaatcge tcecgagcacyg acacgatcaa 5880
ggtcacccee aactccgage tccagaccaa ccacaaccag tacccgetgg ccgacaacce 5940
caactccacc ctggaagagc tgaactacaa ggagttcctg cgcatgaccg aggactccte 6000
cacggaggte ctggacaact ccaccgtcaa ggacgccgte gggaccggcea tcteegtegt 6060
tgggcagatc ctgggcgtceg ttggcegtcce cttegcaggt gectctcacct ccecttctacca 6120
gtcecttectyg aacaccatct ggccecctecga cgccgaccee tggaaggect tcatggecca 6180
agtcgaagtce ctgatcgaca agaagatcga ggagtacgece aagtccaagyg ccctggecga 6240
gctgcaagge ctgcaaaaca acttcgagga ctacgtcaac gegctgaact cctggaagaa 6300
gacgcctetyg tececctgeget ccaagcecgetce ccaggaccgce atccgcgagce tgttctecca 6360
ggccgagtece cacttceccgca actceccatgece gtceccttcegec gtectceccaagt tcgaggtect 6420
gttecectgeee acctacgcce aggctgccaa cacccaccte ctgttgectga aggacgccca 6480
ggtcttcgge gaggaatggg gctactcectce ggaggacgtce gecgagttcet accgtcgeca 6540
gctgaagetyg acccaacagt acaccgacca ctgcgtcaac tggtacaacg tceggectgaa 6600
cggcctgagg ggctceccacct acgacgcatg ggtcaagttc aaccgcttece gcagggagat 6660
gaccctgace gtecctggace tgatcgtect gttcecectte tacgacatcce gcectgtacte 6720
caagggcgtc aagaccgagc tgacccgcga catcttcacg gaccccatcect tectgctcac 6780
gaccctceccag aagtacggtce ccaccttect gtccatcgag aactccatcc gcaagcccca 6840
cctgttegac tacctccagg gcatcgagtt ccacacgcege ctgaggccag gctacttegg 6900
caaggactcc ttcaactact ggtccggcaa ctacgtcgag accaggccct ccatcggcetce 6960
ctcgaagacg atcaccteccecce ctttctacgg cgacaagtcce accgagcccg tccagaagct 7020
gtecttegac ggecagaagg tctaccgcac catcgecaac accgacgteg cggettggece 7080
gaacggcaag dtctacctgg gcgtcacgaa ggtcgactte tcccagtacg atgaccagaa 7140
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gaacgagacc tccacccaga cctacgactc caagcgcaac aatggcecacg tctcecgecca 7200
ggactccate gaccagctge cgcectgagac cactgacgag cccctggaga aggectacte 7260
ccaccagctg aactacgcegg agtgcttcecct gatgcaagac cgcaggggca ccatcccectt 7320
cttcacctgg acccaccgcect ccgtcgactt cttcaacacc atcgacgccg agaagatcac 7380
ccagctgecce gtggtcaagg cctacgeccct gtectegggt gectceccatca ttgagggtcece 7440
aggcttcacc ggtggcaacc tgctgttcct gaaggagtcce tcgaactcca tcegccaagtt 7500
caaggtcacc ctgaactcecg ctgccttgct gcaacgctac cgcgtceccgca tcecgctacgce 7560
ctccaccacg aacctgcgece tgttcecgtcca gaactccaac aatgacttcecce tggtcatcta 7620
catcaacaag accatgaaca aggacgatga cctgacctac cagacctteg acctcegecac 7680
cacgaactcc aacatgggct tcectcgggcga caagaatgaa ctgatcattg gtgctgagtce 7740
cttcgtetece aacgagaaga tctacatcga caagatcgag ttcatccceg tecagetgtg 7800
ataggaactc tgattgaatt ctgcatgcgt ttggacgtat gctcattcag gttggagcca 7860
atttggttga tgtgtgtgcg agttcttgcg agtctgatga gacatctctg tattgtgttt 7920
ctttcececag tgttttcectgt acttgtgtaa tcggctaatc gccaacagat teggcgatga 7980
ataaatgaga aataaattgt tctgattttg agtgcaaaaa aaaaggaatt agatctgtgt 8040
gtgttttttyg gatcccattt tcgacaagct tgcctcgaga caacaacatg cttcetcatca 8100
acatggaggg aagagggagg gagaaagtgt cgcctggtca cctccattgt cacactagcece 8160
actggccage tcteccacac caccaatgec aggggcgage tttagcacag ccaccgette 8220
accteccacca ccgcactacce ctagcttege ccaacageca ccegtcaacge ctectcetecg 8280
tcaacataag agagagagag aagaggagag tagccatgtyg gggaggagga atagtacatg 8340
gggcctacceg tttggcaagt tattttgggt tgccaagtta ggccaataag gggagggatt 8400
tggccatcecg gttggaaagg ttattggggt agtatctttt tactagaatt gtcaaaaaaa 8460
aatagtttga gagccatttg gagaggatgt tgcctgttag aggtgctctt aggacatcaa 8520
attccataaa aacatcagaa aaattctctc gatgaagatt tataaccact aaaactgccc 8580
tcaattcgaa gggagttcaa aacaattaaa atcatgttcg aattgagttt caatttcact 8640
ttaaccecctt tgaaatctca atggtaaaac atcaacccegt caggtagcat ggttcettttt 8700
attcctttca aaaagagtta attacaaaca gaatcaaaac taacagttag gcccaaggcce 8760
catcecgagca aacaatagat catgggecag gectgccace accctcccee tectggetcee 8820
cgctcttgaa tttcaaaatc caaaaatatc ggcacgactg gccgccgacg gagcgggcegg 8880
aaaatgacgg aacaacccct cgaattctac ceccaactacyg cccaccaacce cacacgccac 8940
tgacaatccg gtcccacccect tgtgggccca cctacaageg agacgtcagt cgctcegcagce 9000
aaccagtggg cccaccteccce agtgagegge gggtagatcet ggactcttac ccacccacac 9060
taaacaaaac ggcatgaata ttttgcacta aaaccctcag aaaaattccg atattccaaa 9120
ccagtacagt tcctgaccgt tggaggagcce aaagtggagce ggagtgtaaa attgggaaac 9180
ttaatcgagg gggttaaacg caaaaacgcc gaggcgcecte cegetctata gaaaggggag 9240
gagtgggagg tggaaaccct accacaccgc agagaaaggc gtcttcegtac tcgectcetcet 9300
cegegeccte cteegecgee getcegecgee gttegtetee gecgecacceyg gctagecate 9360
caggtaaaac aaacaaaaac ggatctgatg cttccattcc tccgtttcte gtagtagegce 9420
gcttegatet gtgggtggat ctgggtgatce ctggggtgtg gttegttcectg tttgatagat 9480



151

US 9,441,240 B2

152

-continued
ctgtcggtgg atctggcectt ctgtggttgt cgatgtceccegg atctgegttt tgatcagtgg 9540
tagttcgtgg atctggcgaa atgttttgga tctggcagtg agacgctaag aatcgggaaa 9600
tgatgcaata ttaggggggt ttcggatggg gatccactga attagtctgt ctcecctgetg 9660
ataatctgtt cctttttggt agatctggtt agtgtatgtt tgtttcggat agatctgatc 9720
aatgcttgtt tgttttttca aattttctac ctaggttgta taggaatggc atgcggatct 9780
ggttggattyg ccatgatccg tgctgaaatg cccctttggt tgatggatct tgatatttta 9840
ctgctgttca cctagatttg tactccecgtt tatacttaat ttgttgctta ttatgaatag 9900
atctgtaact taggcacatg tatggacgga gtatgtggat ctgtagtatg tacattgctg 9960
cgagctaaga actatttcag agcaagcaca gaaaaaaata tttagacaga ttgggcaact 10020
atttgatggt ctttggtatc atgctttgta gtgctcgttt ctgcgtagta atcttttgat 10080
ctgatctgaa gataggtgct attatattct taaaggtcat tagaacgcta tctgaaaggce 10140
tgtattatgt ggattggttc acctgtgact ccctgttegt cttgtcttga taaatcctgt 10200
gataaaaaaa attcttaagg cgtaatttgt tgaaatcttg ttttgtccta tgcagcctga 10260
tccatggcge aagttagcag aatctgcaat ggtgtgcaga acccatctcect tatctccaat 10320
ctctcgaaat ccagtcaacg caaatctccce ttatcggttt ctctgaagac gcagcagcat 10380
ccacgagctt atccgatttce gtegtegtgg ggattgaaga agagtgggat gacgttaatt 10440
ggctctgage ttecgtecctcet taaggtcatg tecttetgttt ccacggegtg catgecttcac 10500
ggtgcaagca gccggcecccge aaccgccecgce aaatcctcetg gecttteegg aaccgtceccecge 10560
attccecggeg acaagtcgat ctcecccaccgg tecttcatgt teggeggtet cgecgageggt 10620
gaaacgcgca tcaccggcect tctggaaggce gaggacgtca tcaatacggg caaggccatg 10680
caggcgatgg gcgcccgcat ccgtaaggaa ggcgacacct ggatcatcga tggcgtegge 10740
aatggcggcece tectggcgece tgaggcegcecg ctcgattteg gcaatgceccge cacgggctge 10800
cgectgacga tgggectegt cggggtctac gatttcgaca gcaccttcat cggcgacgece 10860
tcgctcacaa agcgcccgat gggccgegtg ttgaaccege tgcgcgaaat gggcgtgcag 10920
gtgaaatcgg aagacggtga ccgtcttcecce gttaccttge gcecgggccgaa gacgccgacg 10980
ccgatcacct accgcgtgec gatggcectcece gcacaggtga agtccgcecegt getgetegee 11040
ggcctcaaca cgcccggcat cacgacggtce atcgagccga tcatgacgcg cgatcatacg 11100
gaaaagatgc tgcagggctt tggcgccaac cttaccgteg agacggatgce ggacggcegtg 11160
cgcaccatce gectggaagg ccgcggcaag ctcaccggce aagtcatcga cgtgecggge 11220
gaccecgtect cgacggectt ccegetggtt geggecctge ttgttcececggg ctecgacgte 11280
accatcctca acgtgctgat gaaccccacce cgcaccggcece tcatcctgac getgcaggaa 11340
atgggcgccg acatcgaagt catcaacccg cgccttgecg gcggcgaaga cgtggeggac 11400
ctgcgegtte gectcectecac getgaaggge gtcacggtge cggaagaccg cgcgectteg 11460
atgatcgacg aatatccgat tcectcecgetgte gccgecgect tecgeggaagg ggcgaccgtg 11520
atgaacggtc tggaagaact ccgcgtcaag gaaagcgacce gcctcectcecgge cgtcgecaat 11580
ggcctcaage tcaatggcegt ggattgcgat gagggcgaga cgtcgctegt cgtgegtgge 11640
cgccctgacg gcaaggggcet cggcaacgcece tcegggcgecg ccgtegcecac ccatctegat 11700
caccgcatcg ccatgagett cctecgtcatg ggecctegtgt cggaaaacce tgtcacggtg 11760
gacgatgcca cgatgatcgce cacgagcttc ccggagttca tggacctgat ggeccgggcetg 11820
ggcgcgaaga tcgaactcte cgatacgaag gcectgcctgat gagcectccagg gttettgect 11880
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ggtgccttgg caatgcttga ttactgctge tatcctatga tctgtcecegtg tgggcttcecta 11940
tctatcagtt tgtgtgtctg gttttgaaaa acatttgcectt ttcgattatg tagggtttge 12000
ttgtagettt cgctgctgtyg acctgtgttg tttatgtgaa ccttetttgt ggcatcttta 12060
atatccaagt tcgtggtttg tcgtaaaacg aagcctctac ttcgtaaagt tgtgtctata 12120
gcattgaaat cgtttttttg ctcgagaata attgtgacct ttagttggcg tgaaactagt 12180
tttggatatc tgattctctg gttcgcaatce ttgagatcgt cgctgecttag gtgagctaag 12240
tgatgttcct aagtaaatgc tectcaccag aatacgtage tgtgtgaaaa gagaacgcgt 12300
gaatacgtag ctgtgtaaag attgtgtccc aagtaaacct cagtgatttt tgtttggatt 12360
tttaatttag aaacattcga ctgggagcgg ctagagccac acccaagttc ctaactatga 12420
taaagttgct ctgtaacaga aaacaccatc tagagcggcce gcgtttaaac tatcagtgtt 12480
tgacaggata tattggcggg taaacctaag agaaaagagc dgtttattaga ataatcggat 12540
atttaaaagg gcgtgaaaag gtttatccgt tcgtccattt gtatgtgcat gccaaccaca 12600
gggttccect cgggagtgct tggcattceg tgcgataatg acttctgttc aaccacccaa 12660
acgtcggaaa gcctgacgac ggagcagcat tccaaaaaga tcccttgget cgtctgggte 12720
ggctagaagg tcgagtgggce tgctgtgget tgatccctca acgeggtegce ggacgtageg 12780
cagcgccgaa aaatcct 12797
<210> SEQ ID NO 31
<211> LENGTH: 12218
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 403
<400> SEQUENCE: 31
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020
ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
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gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcggt ccatggagat cctctagagg ccgcttggta tcetgcattac aatgaaatga 1860
gcaaagacta tgtgagtaac actggtcaac actagggaga aggcatcgag caagatacgt 1920
atgtaaagag aagcaatata gtgtcagttg gtagatacta gataccatca ggaggtaagg 1980
agagcaacaa aaaggaaact ctttattttt aaattttgtt acaacaaaca agcagatcaa 2040
tgcatcaaaa tactgtcagt acttatttct tcagacaaca atatttaaaa caagtgcatc 2100
tgatcttgac ttatggtcac aataaaggag cagagataaa catcaaaatt tcgtcattta 2160
tatttattcc ttcaggcgtt aacaatttaa cagcacacaa acaaaaacag aataggaata 2220
tctaattttg gcaaataata agctctgcag acgaacaaat tattatagta tcgcctataa 2280
tatgaatccce tatactattg acccatgtag tatgaagcct gtgcctaaat taacagcaaa 2340
cttctgaatc caagtgccct ataacaccaa catgtgctta aataaatacc gctaagcacc 2400
aaattacaca tttctcgtat tgctgtgtag gttctatcett cgtttcgtac taccatgtcce 2460
ctatattttg ctgctacaaa ggacggcaag taatcagcac aggcagaaca cgatttcaga 2520
gtgtaattct agatccagct aaaccactct cagcaatcac cacacaagag agcattcaga 2580
gaaacgtggce agtaacaaag gcagagggcg gagtgagcge gtaccgaaga cggtgggecyg 2640
cttatggtgt gttgtccctg tgtgttectcee aatagtgtgg cttgagtgtg tggaagatgg 2700
ttgtatctga tgatccttca aatgggaatg aatgccttcect tatatagagg gaattctttt 2760
gtggtcgtca ctgegttegt catacgcatt agtgagtggg ctgtcaggac agctctttte 2820
cacgttattt tgttccccac ttgtactaga ggaatctgct ttatctttge aataaaggca 2880
aagatgcttt tggtaggtgc gcctaacaat tctgcaccat tecttttttg tetggtecce 2940
acaagccagce tgctcgatgt tgacaagatt actttcaaag atgcccacta actttaagtce 3000
ttcggtggat gtctttttet gaaacttact gaccatgatg catgtgctgg aacagtagtt 3060
tactttgatt gaagattctt cattgatctc ctgtagettt tggctaatgg tttggagact 3120
ctgtaccctg accttgttga ggctttggac tgagaattct tecttacaaa cctttgagga 3180
tgggagttce ttcttggttt tggcgatacc aatttgaata aagtgatatg gctcgtacct 3240
tgttgattga acccaatctg gaatgctgct aaatcctgag ctcaagctaa ttcettttgtg 3300
gtcgtcactyg cgttcecgtcat acgcattagt gagtgggctg tcaggacagc tcttttecac 3360
gttattttgt tccccacttg tactagagga atctgcttta tetttgcaat aaaggcaaag 3420
atgcttttgg taggtgcgcc taacaattct gcaccattcce ttttttgtet ggtccccaca 3480
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agccagcectge tcgatgttga caagattact ttcaaagatg cccactaact ttaagtcttce 3540
ggtggatgtc tttttctgaa acttactgac catgatgcat gtgctggaac agtagtttac 3600
tttgattgaa gattcttcat tgatctecctg tagettttgg ctaatggttt ggagactctg 3660
taccctgace ttgttgagge tttggactga gaattagett ccactcgaag cttgttaacc 3720
tgcaggctag cggcgcgceca caaatcacag gccatgaacc ctactcatge ttcgatttgt 3780
ccaacacaca cttaccaaaa ctcaaatcat gtccttgaca gtcactcggg actcataaca 3840
tgggtacgta tcgactatgt caactatatg tgttctcatc agattataga ttggcctagt 3900
acgtagtgat atttccacta gcactgtggt tatggctgta cctgatagtg atatcagcac 3960
cgggtcatgg ctctactacc aggtagtgag agtgaccttt atactgtcag actgtaacta 4020
aggatttcca atcactgttc ggatcctagg cttagaatta agtaaaactc tatcactata 4080
ggctgcagca cactcggtat atattgatgg gccaacagaa attgtgcgta ctatgcgcga 4140
tgtaaaatgg acataaaccc tacccatata caatgcaata acttttgtcce ggtctgggcece 4200
accggttage agaggtcctg atttcecggtgg tagtggtage ttgatctggt cgtcecgtatcg 4260
tagagggata tataaaatca tgtcactttt gaagggagcg ctcacagaaa taataggtat 4320
tecgegggage cgcccccgca gaacacaaaa taaggcgage acgcacacgce atcagtttceg 4380
ataaaataat aatagcgcca gctgatcgga acaattccag ctagcactaa tgtatttcectg 4440
cattgatctg tttatacaac atgctacctc gttgagtgat tttgacatga tttgtcaact 4500
tgctccgate ctatatcteg atcgatctcee acatgacgat ggttgttgte ctgtatccca 4560
tgacaaccag gcaacgctca aagcacacat gegttgccga ttacccegtge atgecgccaa 4620
gcacgaaagce acctcectec acaccgtcca tcagctataa aaaccatgec aagcaccctg 4680
tgaaaagcce cgggaaccat cttccacaca ctcaagccac actattggag aacacacagg 4740
gacaacacac cataagatcc aagggaggcc tccgeegecg ceggtaacca cceccgecect 4800
ctecctettte tttcetecegtt tttttttceceg tcecteggtete gatctttgge cttggtagtt 4860
tgggtgggeyg agaggeggcet tegtgegege ccagatceggt gegegggagyg ggcgggatct 4920
cgeggetggg getctegeeg gegtggatce ggeccggate tcgcggggaa tggggctcete 4980
ggatgtagat ctgcgatccg ccgttgttgg gggagatgat ggggggttta aaatttccge 5040
cgtgctaaac aagatcagga agaggggaaa agggcactat ggtttatatt tttatatatt 5100
tctgctgett cgtcaggett agatgtgcta gatctttett tettettttt gtgggtagaa 5160
tttgaatcce tcagcattgt tcatcggtag tttttcectttt catgatttgt gacaaatgca 5220
gcctegtgeg gagetttttt gtaggtagaa gtgatcaacc atggccaacc ccaacaatcg 5280
ctecgagcac gacacgatca aggtcacccece caactccgag ctcecagacca accacaacca 5340
gtacccgetyg gecgacaace ccaactccac cctggaagag ctgaactaca aggagttect 5400
gegeatgace gaggactcct ccacggaggt cctggacaac tccaccgtca aggacgcegt 5460
cgggaccggce atctceccgteg ttgggcagat cctgggegte gttggegtece ccettegcagg 5520
tgctctcace tecttctace agtceccttect gaacaccatce tggccctceeg acgccgacce 5580
ctggaaggcce ttcatggccc aagtcgaagt cctgatcgac aagaagatcg aggagtacgce 5640
caagtccaag gccctggecg agctgcaagg cctgcaaaac aacttcgagyg actacgtcaa 5700
cgegetgaac tcectggaaga agacgectet gteectgege tcecaageget cccaggaccyg 5760
catccgegag ctgttctece aggccgagte ccacttecege aactccatge cgtecttege 5820
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cgtctecaag ttcgaggtece tgttcectgce cacctacgcece caggctgcca acacccacct 5880
cctgttgetg aaggacgccc aggtcttcgg cgaggaatgg ggctactcect cggaggacgt 5940
cgecgagtte taccgtegece agctgaaget gacccaacag tacaccgacce actgegtcaa 6000
ctggtacaac gtcggcctga acggcectgag gggctccacce tacgacgcat gggtcaagtt 6060
caaccgcttce cgcagggaga tgaccctgac cgtecctggac ctgatcgtcece tgttccectt 6120
ctacgacatc cgcctgtact ccaagggcgt caagaccgag ctgacccgeg acatcttcac 6180
ggaccccate ttectgectca cgaccctecca gaagtacggt cccaccttece tgtceccatcega 6240
gaactccatc cgcaagccce acctgttecga ctacctceccag ggcatcgagt tccacacgceg 6300
cctgaggcca ggctactteg gcaaggactce cttcaactac tggtccggca actacgtcga 6360
gaccaggccec tccatcggcet cctecgaagac gatcacctec cctttctacg gcgacaagtce 6420
caccgagcce gtccagaage tgtccttega cggccagaag gtctaccgcea ccatcgecaa 6480
caccgacgtc gcggcttgge cgaacggcaa ggtctacctg ggcgtcacga aggtcgactt 6540
ctecccagtac gatgaccaga agaacgagac ctccacccag acctacgact ccaagcgcaa 6600
caatggccac gtctecgece aggactccat cgaccagetyg cegectgaga ccactgacga 6660
gccectggag aaggcectact cccaccaget gaactacgeg gagtgcttcece tgatgcaaga 6720
ccgcaggggce accatccect tettcacctg gacccaccge tccgtcgact tettcaacac 6780
catcgacgee gagaagatca cccagcetgece cgtggtcaag gectacgece tgtecteggg 6840
tgcctecate attgagggtce caggcttcac cggtggcaac ctgctgttecce tgaaggagtce 6900
ctcgaactcce atcgccaagt tcaaggtcac cctgaactcce getgecttge tgcaacgcta 6960
ccgegtecge atccgctacg cctccaccac gaacctgege ctgttegtece agaactccaa 7020
caatgacttc ctggtcatct acatcaacaa gaccatgaac aaggacgatg acctgaccta 7080
ccagacctte gacctegeca ccacgaactce caacatggge ttetegggeyg acaagaatga 7140
actgatcatt ggtgctgagt ccttcegtcte caacgagaag atctacatcg acaagatcga 7200
gttcatccee gteccagetgt gataggaact ctgattgaat tcectgcatgeg tttggacgta 7260
tgctcattca ggttggagec aatttggttg atgtgtgtgce gagttcttge gagtctgatg 7320
agacatctct gtattgtgtt tectttceccca gtgttttetg tacttgtgta atcggctaat 7380
cgccaacaga ttcggcgatg aataaatgag aaataaattg ttctgatttt gagtgcaaaa 7440
aaaaaggaat tagatctgtg tgtgtttttt ggatcccatt ttcgacaagc ttgcctcecgag 7500
acaacaacat gcttctcatc aacatggagg gaagagggag ggagaaagtg tcgectggtce 7560
accteccattg tcacactagce cactggecag ctetcccaca ccaccaatge caggggcgag 7620
ctttagcaca gccaccgcett cacctceccacce accgcactac cctagectteg cccaacagcece 7680
accgtcaacg cctectetece gtcaacataa gagagagaga gaagaggaga gtagccatgt 7740
ggggaggagg aatagtacat ggggcctacc gtttggcaag ttattttggg ttgccaagtt 7800
aggccaataa ggggagggat ttggccatcce ggttggaaag gttattgggg tagtatcttt 7860
ttactagaat tgtcaaaaaa aaatagtttg agagccattt ggagaggatg ttgcctgtta 7920
gaggtgctcect taggacatca aattccataa aaacatcaga aaaattctct cgatgaagat 7980
ttataaccac taaaactgcc ctcaattcga agggagttca aaacaattaa aatcatgttc 8040
gaattgagtt tcaatttcac tttaacccct ttgaaatctc aatggtaaaa catcaacccyg 8100
tcaggtagca tggttctttt tattcctttc aaaaagagtt aattacaaac agaatcaaaa 8160
ctaacagtta ggcccaaggce ccatccgage aaacaataga tcatgggceca ggcectgecac 8220
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caccctecce ctectggete cegcetcettga atttcaaaat ccaaaaatat cggcacgact 8280
ggcegecgac ggagcgggeg gaaaatgacg gaacaacccce tcgaattcta cceccaactac 8340
geecaccaac ccacacgcca ctgacaatcce ggtcccacce ttgtgggecc acctacaage 8400
gagacgtcag tcgctegcag caaccagtgg geccacctee cagtgagegg cgggtagatce 8460
tggactctta cccacccaca ctaaacaaaa cggcatgaat attttgcact aaaaccctca 8520
gaaaaattcc gatattccaa accagtacag ttcctgaccg ttggaggagce caaagtggag 8580
cggagtgtaa aattgggaaa cttaatcgag ggggttaaac gcaaaaacgc cgaggcgcect 8640
ccegetetat agaaagggga ggagtgggag gtggaaacce taccacaccyg cagagaaagg 8700
cgtcttegta ctcegectete tecgegecct cctecgecge cgctegecge cgttegtete 8760
cgeccgecace ggctagccat ccaggtaaaa caaacaaaaa cggatctgat gettccattce 8820
ctcegtttet cgtagtageg cgcttcegate tgtgggtgga tctgggtgat ccetggggtgt 8880
ggttecgttet gtttgataga tctgtcggtg gatctggcect tetgtggttg tcgatgtecy 8940
gatctgcgtt ttgatcagtg gtagttcecgtg gatctggcga aatgttttgg atctggcagt 9000
gagacgctaa gaatcgggaa atgatgcaat attagggggg tttcggatgg ggatccactg 9060
aattagtctg tctcecctget gataatctgt teectttttgg tagatctggt tagtgtatgt 9120
ttgtttcecgga tagatctgat caatgcttgt ttgttttttc aaattttcta cctaggttgt 9180
ataggaatgg catgcggatc tggttggatt gccatgatcc gtgctgaaat geccctttgg 9240
ttgatggatc ttgatatttt actgctgttc acctagattt gtactcccgt ttatacttaa 9300
tttgttgectt attatgaata gatctgtaac ttaggcacat gtatggacgg agtatgtgga 9360
tctgtagtat gtacattgct gcgagctaag aactatttca gagcaagcac agaaaaaaat 9420
atttagacag attgggcaac tatttgatgg tctttggtat catgctttgt agtgctcgtt 9480
tctgcgtagt aatcttttga tcectgatctga agataggtge tattatattce ttaaaggtca 9540
ttagaacgct atctgaaagg ctgtattatg tggattggtt cacctgtgac tceccctgtteg 9600
tcttgtettg ataaatcctyg tgataaaaaa aattcttaag gcgtaatttg ttgaaatctt 9660
gttttgtect atgcagecctg atccatggcg caagttagca gaatctgcaa tggtgtgcag 9720
aacccatctce ttatctccaa tectctcgaaa tccagtcaac gcaaatctcece cttatceggtt 9780
tctctgaaga cgcagcagca tccacgagct tatccgattt cgtcegtcecgtg gggattgaag 9840
aagagtggga tgacgttaat tggctctgag cttegtectce ttaaggtcat gtettetgtt 9900
tccacggegt gcatgettca cggtgcaage agecggcecceyg caaccgceccyg caaatcctcet 9960
ggcecttteeg gaaccgtceccg cattccecgge gacaagtcga tctecccaccg gtecttcatg 10020
tteggeggte tcgcgagegg tgaaacgcgce atcaccggcece ttcectggaagg cgaggacgte 10080
atcaatacgg gcaaggccat gcaggcgatg ggcgcccgca tccgtaagga aggcgacacce 10140
tggatcatcg atggcgtegg caatggcggce ctecctggege ctgaggcegece getcgattte 10200
ggcaatgceg ccacgggctg ccgectgacg atgggecteg tceggggtcta cgatttcgac 10260
agcaccttca tcggcgacgce ctcecgctcaca aagcgcccga tgggccgcegt gttgaacceg 10320
ctgcgcgaaa tgggcgtgca ggtgaaatcg gaagacggtg accgtcttec cgttaccttg 10380
cgecgggcecga agacgccgac gecgatcace taccgcecgtge cgatggectce cgcacaggtg 10440
aagtccgecg tgctgctege cggcectcaac acgcccggca tcacgacggt catcgagcecg 10500
atcatgacgc gcgatcatac ggaaaagatg ctgcagggct ttggcgccaa ccttaccgte 10560
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gagacggatg cggacggcgt gcgcaccatc cgcctggaag gcecgcggcaa gctcaccgge 10620
caagtcatcg acgtgccggg cgacccegtcee tcgacggect tcecccegetggt tgecggecctg 10680
cttgttecgg gectcecgacgt caccatccte aacgtgctga tgaaccccac ccgcaccgge 10740
ctcatcctga cgctgcagga aatgggcgcece gacatcgaag tcatcaaccce gegcecttgece 10800
ggcggcgaag acgtggcgga cctgcgegtt cgctectceca cgctgaaggg cgtcacggtg 10860
ccggaagacce gcgcgcectte gatgatcgac gaatatccga ttctegetgt cgeccgecgee 10920
ttecgcggaag gggcgaccegt gatgaacggt ctggaagaac tccgcgtcaa ggaaagcgac 10980
cgectetegg cegtegcecaa tggcectcaag ctcaatggeg tggattgcga tgagggcgag 11040
acgtcgeteg tegtgegtgg ccgccectgac ggcaaggggce tcggcaacge ctcegggegee 11100
gccgtegeca cccatctcecga tcaccgcatce gecatgaget tcectcegtcat gggectcegtg 11160
tcggaaaacce ctgtcacggt ggacgatgcce acgatgatcg ccacgagctt cccggagtte 11220
atggacctga tggccgggct gggcgcgaag atcgaactct ccgatacgaa ggctgectga 11280
tgagctceccag ggttecttgece tggtgecttg gcaatgcttg attactgctg ctatcctatg 11340
atctgtecgt gtgggcttet atctatcagt ttgtgtgtcect ggttttgaaa aacatttget 11400
tttcgattat gtagggtttg cttgtagcett tcgectgetgt gacctgtgtt gtttatgtga 11460
accttetttg tggcatcttt aatatccaag ttcgtggttt gtcgtaaaac gaagcectcta 11520
cttcgtaaag ttgtgtctat agcattgaaa tcgttttttt gctcgagaat aattgtgacce 11580
tttagttggce gtgaaactag ttttggatat ctgattctct ggttcgcaat cttgagatcg 11640
tcgectgetta ggtgagctaa gtgatgttcee taagtaaatg ctectcacca gaatacgtag 11700
ctgtgtgaaa agagaacgcg tgaatacgta gctgtgtaaa gattgtgtcc caagtaaacc 11760
tcagtgattt ttgtttggat ttttaattta gaaacattcg actgggagcg gctagagcca 11820
cacccaagtt cctaactatg ataaagttgc tctgtaacag aaaacaccat ctagagcggce 11880
cgcgtttaaa ctatcagtgt ttgacaggat atattggcgg gtaaacctaa gagaaaagag 11940
cgtttattag aataatcgga tatttaaaag ggcgtgaaaa ggtttatccg ttcgtecatt 12000
tgtatgtgca tgccaaccac agggttccce tcgggagtge ttggcattce gtgcgataat 12060
gacttctgtt caaccaccca aacgtcggaa agcctgacga cggagcagca ttccaaaaag 12120
atcccttgge tegtetgggt cggctagaag gtcgagtggg ctgctgtgge ttgatcccte 12180
aacgcggtcg cggacgtagce gcagcgccga aaaatcct 12218
<210> SEQ ID NO 32
<211> LENGTH: 12797
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 404
<400> SEQUENCE: 32
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
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tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt tcatactcaa 540
ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctyg acaaggattce 600
tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac atacttgtat 660
tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag tgaataagca 720
taatggtaca actacaagtg ttttactcct catattaact tceggtcatta gaggccacga 780
tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt caaattcaac 840
acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa aaggaccata 900
tcattcatta actcttctcce atccatttce atttcacagt tcgatagega aaaccgaata 960
aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt tcccaatgcece 1020
ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg cattgaactt 1080
gacgaacgtt gtcgaaaccyg atgatacgaa cgaaagctag gectcagega gtaccgetgg 1140
cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga gcectttcttaa 1200
gggcatctge agcatttttc atagaatcta atacagcagt atttgtgcta gctecttega 1260
gggcttcect ctgcatttca atagttgtaa gggttccatce tatttgtagt tgggtctttt 1320
ccaatcgttt cttcectttttg agggcttgga gtgcaactct tttattttte gacgcatttt 1380
tctttgeget cectgcaggeg gecgcegtgga tgaggagtta atcggtcgtg tgagagtagt 1440
gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata tgtggtagaa 1500
ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg cgtcgaaaaa 1560
taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca 1620
aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag gagctagcac 1680
aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga aagctcataa 1740
gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc gactgctgag 1800
ggacgtcggt ccatggagat cctctagagg ccgcttggta tcetgcattac aatgaaatga 1860
gcaaagacta tgtgagtaac actggtcaac actagggaga aggcatcgag caagatacgt 1920
atgtaaagag aagcaatata gtgtcagttg gtagatacta gataccatca ggaggtaagg 1980
agagcaacaa aaaggaaact ctttattttt aaattttgtt acaacaaaca agcagatcaa 2040
tgcatcaaaa tactgtcagt acttatttct tcagacaaca atatttaaaa caagtgcatc 2100
tgatcttgac ttatggtcac aataaaggag cagagataaa catcaaaatt tcgtcattta 2160
tatttattcc ttcaggcgtt aacaatttaa cagcacacaa acaaaaacag aataggaata 2220
tctaattttg gcaaataata agctctgcag acgaacaaat tattatagta tcgcctataa 2280
tatgaatccce tatactattg acccatgtag tatgaagcct gtgcctaaat taacagcaaa 2340
cttctgaatc caagtgccct ataacaccaa catgtgctta aataaatacc gctaagcacc 2400
aaattacaca tttctcgtat tgctgtgtag gttctatcett cgtttcgtac taccatgtcce 2460
ctatattttg ctgctacaaa ggacggcaag taatcagcac aggcagaaca cgatttcaga 2520
gtgtaattct agatccagct aaaccactct cagcaatcac cacacaagag agcattcaga 2580
gaaacgtggce agtaacaaag gcagagggcg gagtgagcge gtaccgaaga cggtgggecyg 2640
cttatggtgt gttgtccctg tgtgttectcee aatagtgtgg cttgagtgtg tggaagatgg 2700
ttgtatctga tgatccttca aatgggaatg aatgccttcect tatatagagg gaattctttt 2760
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gtggtcgtca ctgegttegt catacgcatt agtgagtggg ctgtcaggac agctctttte 2820
cacgttattt tgttccccac ttgtactaga ggaatctgct ttatctttge aataaaggca 2880
aagatgcttt tggtaggtgc gcctaacaat tctgcaccat tecttttttg tetggtecce 2940
acaagccagce tgctcgatgt tgacaagatt actttcaaag atgcccacta actttaagtce 3000
ttcggtggat gtctttttet gaaacttact gaccatgatg catgtgctgg aacagtagtt 3060
tactttgatt gaagattctt cattgatctc ctgtagettt tggctaatgg tttggagact 3120
ctgtaccctg accttgttga ggctttggac tgagaattct tecttacaaa cctttgagga 3180
tgggagttce ttcttggttt tggcgatacc aatttgaata aagtgatatg gctcgtacct 3240
tgttgattga acccaatctg gaatgctgct aaatcctgag ctcaagctaa ttcettttgtg 3300
gtcgtcactyg cgttcecgtcat acgcattagt gagtgggctg tcaggacagc tcttttecac 3360
gttattttgt tccccacttg tactagagga atctgcttta tetttgcaat aaaggcaaag 3420
atgcttttgg taggtgcgcc taacaattct gcaccattcce ttttttgtet ggtccccaca 3480
agccagcectge tcgatgttga caagattact ttcaaagatg cccactaact ttaagtcttce 3540
ggtggatgtc tttttctgaa acttactgac catgatgcat gtgctggaac agtagtttac 3600
tttgattgaa gattcttcat tgatctecctg tagettttgg ctaatggttt ggagactctg 3660
taccctgace ttgttgagge tttggactga gaattagett ccactcgaag cttgttaacc 3720
tgcaggctag cggcgcgecg ggatccaaaa aacacacaca gatctaattce cttttttttt 3780
gcactcaaaa tcagaacaat ttatttctca tttattcatc gccgaatctg ttggcgatta 3840
geecgattaca caagtacaga aaacactggg gaaagaaaca caatacagag atgtctcatce 3900
agactcgcaa gaactcgcac acacatcaac caaattgget ccaacctgaa tgagcatacg 3960
tccaaacgca tgcagaattc aatcagagtt cctatcacag ctggacgggg atgaactcga 4020
tcttgtegat gtagatctte tcegttggaga cgaaggactc agcaccaatg atcagttcat 4080
tcttgtegee cgagaagccce atgttggagt tcecgtggtgge gaggtcgaag gtctggtagg 4140
tcaggtcatc gtccttgtte atggtcecttgt tgatgtagat gaccaggaag tcattgttgg 4200
agttctggac gaacaggcgc aggttcegtgg tggaggcegta gcggatgcgg acgcggtagce 4260
gttgcagcaa ggcagcggag ttcagggtga ccttgaactt ggcgatggag ttcgaggact 4320
ccttecaggaa cagcaggttg ccaccggtga agectggace ctcaatgatyg gaggcacccyg 4380
aggacagggc gtaggccttg accacgggca gctgggtgat cttcteggeg tcecgatggtgt 4440
tgaagaagtc gacggagcgg tgggtccagg tgaagaaggg gatggtgccce ctgecggtcett 4500
gcatcaggaa gcactccgceg tagttcaget ggtgggagta ggccttcectcece aggggctegt 4560
cagtggtctc aggcggcagce tggtcgatgg agtectgggce ggagacgtgg ccattgttgce 4620
gcttggagte gtaggtctgg gtggaggtct cgttcecttcectg gtcatcgtac tgggagaagt 4680
cgaccttegt gacgcccagg tagaccttge cgttecggeca agccgcgacg teggtgttgg 4740
cgatggtgcg gtagacctte tggccgtcga aggacagcett ctggacgggce tceggtggact 4800
tgtcgeegta gaaaggggag gtgatcgtct tcgaggagcece gatggagggce ctggtcectcega 4860
cgtagttgcce ggaccagtag ttgaaggagt ccttgccgaa gtagcctgge ctcaggcgceg 4920
tgtggaactc gatgccctgg aggtagtcga acaggtgggg cttgcggatg gagttctcega 4980
tggacaggaa ggtgggaccg tacttctgga gggtcgtgag caggaagatg gggtccgtga 5040
agatgtcgeg ggtcagctceg gtecttgacge ccttggagta caggcggatg tcegtagaagg 5100
ggaacaggac gatcaggtcc aggacggtca gggtcatctce cctgcggaag cggttgaact 5160
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tgacccatgce gtcgtaggtyg gagcccectca ggccgttcag gecgacgttg taccagttga 5220
cgcagtggtce ggtgtactgt tgggtcagct tcagctggceg acggtagaac tcggcgacgt 5280
cctcecgagga gtageccccecat tectcecgecga agacctggge gtcecttcage aacaggaggt 5340
gggtgttgge agectgggeyg taggtgggca ggaacaggac ctcegaacttg gagacggcega 5400
aggacggcat ggagttgcgg aagtgggact cggectggga gaacagctceyg cggatgeggt 5460
cctgggageg cttggagege agggacagag gcgtcttett ccaggagttce agecgegttga 5520
cgtagtcecte gaagttgttt tgcaggcctt gcagctcegge cagggccttg gacttggegt 5580
actcctegat cttettgteg atcaggactt cgacttggge catgaaggcce ttccaggggt 5640
cggegtegga gggcecagatg gtgttcagga aggactggta gaaggaggtyg agagcacctg 5700
cgaaggggac gccaacgacg cccaggatct geccaacgac ggagatgcecyg gtcccgacgg 5760
cgteccttgac ggtggagttyg tccaggacct ccgtggagga gtceccteggte atgcgcagga 5820
actccttgta gttcagctet tcecagggtgg agttggggtt gtcggccage gggtactggt 5880
tgtggttggt ctggagctcg gagttggggg tgaccttgat cgtgtcgtge tceggagcgat 5940
tgttggggtt ggccatggtt gatcacttct acctacaaaa aagctccgca cgaggctgca 6000
tttgtcacaa atcatgaaaa gaaaaactac cgatgaacaa tgctgaggga ttcaaattct 6060
acccacaaaa agaagaaaga aagatctagce acatctaage ctgacgaagce agcagaaata 6120
tataaaaata taaaccatag tgccctttte ccctecttect gatcttgttt agcacggegg 6180
aaattttaaa ccccccatca tetcecccccaa caacggcegga tcgcagatct acatccgaga 6240
geeccattee cegegagate cgggecggat ccacgecgge gagagceccca gecgegagat 6300
ccegeccecte ccgegeaccg atctgggege geacgaagece gectetcegece cacccaaact 6360
accaaggcca aagatcgaga ccgagacgga aaaaaaaacg Jgagaaagaaa gaggagaggg 6420
gcggggtggt taccggeggce ggcggaggcece tcccttggat cttatggtgt gttgtcectg 6480
tgtgttctece aatagtgtgg cttgagtgtg tggaagatgg ttccecggggg ttttgatcat 6540
gggattaggg aggtatttat agtcgagccc cgggattaat taatcgaccg ttagagctca 6600
tgtgaaccct geccctgccat catgtgagcg tgcatacgag ggcgatctgg attggctggce 6660
agaacacctg ccctagcaag gctcgtagat taattaacaa atcgtacgta catctacgcet 6720
gataatgtgt taaatcatcg gccgaatatt tggttagcceg tgaagcactc gatcccgcaa 6780
atgaccaaga ttgctgcaca cgacacatcg cgggcttgtt tccttatgat cattggttgt 6840
tattttatct cgcgatcttg gectateggg cgtegcectteg cgcecggtgcag cgtgactgeg 6900
tgagcaagtt ggtgattttc ttttgcecgtt taagaatgct tgctccgtga tcacacaaga 6960
gaggacatca catgaaccga gaccggagga atatcggggc atggtgggat tggtgggtgt 7020
cccagtcecaa cgggcaagaa gattctaagce ttacctgggt ttgttttcac gtacgcgaag 7080
gacaggggaa gatgccattg cagcgtggcet tcecctgectgge ccgccaactt taatctacac 7140
taggcacgta gctactaggt cggcccgctt agatagctaa ggtaggctag gtaggtccegt 7200
ggtaaactgc cagcccatgg gcgectggga ttcecttettgg gecaacagaa gcagaggttyg 7260
ggcaatgcga agcctgaaaa tcctectect ccttetcetet cectetetet ctetetetet 7320
ctctctetet cacgaataaa atcctcecttcet tceccgaacag gctagattet ttttttttta 7380
atgaaccagt gagccaccaa tttcattgaa tagaggaata aaattgtaca tgcgcaagcg 7440
caaatagaaa actttaccgt ctcaaggcct ttggcccgaa catgttaaaa ggtaagccac 7500
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ctatcaaggt gtttcgcgece cgccaagacce catgttttgg catcctcecctt aattttgget 7560
atcagactag ccaccggaag ctcttggtgce tgaaaaactc tgcggttcct ttcattccaa 7620
atatcctagg cgactaatag cattagagtc tgcaaggctt tectttggcge ttegttggaa 7680
catgcggtgg cctceccacca cttgagtage gtcgaggcett gttgccataa cgttggtcett 7740
atttgttcac atgttgtcca gtctgcaagt gtcgcctaga ttctttcaca tatctacact 7800
ccgccaggag gtgagggecg tttectgatt ccttcecgacaa aggggcagat ggagccattt 7860
tcgattacce acgggttgcec aatctgtcgg aggtccatac tctattttgg ataacaagcece 7920
aagcgaagcg aatgttttac atttgcgcgg cgcctagggce ttccagatag gggcattgaa 7980
attgaagctt ttatgccaag aagttgtgcg ttgtaggccg atgtcgtcat gtattcegecg 8040
tgactagtta gcttccattt tcgacaagct tgcctcgaga caacaacatg cttctcatca 8100
acatggaggg aagagggagg gagaaagtgt cgcctggtca cctccattgt cacactagcece 8160
actggccage tcteccacac caccaatgec aggggcgage tttagcacag ccaccgette 8220
accteccacca ccgcactacce ctagcttege ccaacageca ccegtcaacge ctectcetecg 8280
tcaacataag agagagagag aagaggagag tagccatgtyg gggaggagga atagtacatg 8340
gggcctacceg tttggcaagt tattttgggt tgccaagtta ggccaataag gggagggatt 8400
tggccatcecg gttggaaagg ttattggggt agtatctttt tactagaatt gtcaaaaaaa 8460
aatagtttga gagccatttg gagaggatgt tgcctgttag aggtgctctt aggacatcaa 8520
attccataaa aacatcagaa aaattctctc gatgaagatt tataaccact aaaactgccc 8580
tcaattcgaa gggagttcaa aacaattaaa atcatgttcg aattgagttt caatttcact 8640
ttaaccecctt tgaaatctca atggtaaaac atcaacccegt caggtagcat ggttcettttt 8700
attcctttca aaaagagtta attacaaaca gaatcaaaac taacagttag gcccaaggcce 8760
catcecgagca aacaatagat catgggecag gectgccace accctcccee tectggetcee 8820
cgctcttgaa tttcaaaatc caaaaatatc ggcacgactg gccgccgacg gagcgggcegg 8880
aaaatgacgg aacaacccct cgaattctac ceccaactacyg cccaccaacce cacacgccac 8940
tgacaatccg gtcccacccect tgtgggccca cctacaageg agacgtcagt cgctcegcagce 9000
aaccagtggg cccaccteccce agtgagegge gggtagatcet ggactcttac ccacccacac 9060
taaacaaaac ggcatgaata ttttgcacta aaaccctcag aaaaattccg atattccaaa 9120
ccagtacagt tcctgaccgt tggaggagcce aaagtggagce ggagtgtaaa attgggaaac 9180
ttaatcgagg gggttaaacg caaaaacgcc gaggcgcecte cegetctata gaaaggggag 9240
gagtgggagg tggaaaccct accacaccgc agagaaaggc gtcttcegtac tcgectcetcet 9300
cegegeccte cteegecgee getcegecgee gttegtetee gecgecacceyg gctagecate 9360
caggtaaaac aaacaaaaac ggatctgatg cttccattcc tccgtttcte gtagtagegce 9420
gcttegatet gtgggtggat ctgggtgatce ctggggtgtg gttegttcectg tttgatagat 9480
ctgtcggtgg atctggcectt ctgtggttgt cgatgtceccegg atctgegttt tgatcagtgg 9540
tagttcgtgg atctggcgaa atgttttgga tctggcagtg agacgctaag aatcgggaaa 9600
tgatgcaata ttaggggggt ttcggatggg gatccactga attagtctgt ctcecctgetg 9660
ataatctgtt cctttttggt agatctggtt agtgtatgtt tgtttcggat agatctgatc 9720
aatgcttgtt tgttttttca aattttctac ctaggttgta taggaatggc atgcggatct 9780
ggttggattyg ccatgatccg tgctgaaatg cccctttggt tgatggatct tgatatttta 9840
ctgctgttca cctagatttg tactccecgtt tatacttaat ttgttgctta ttatgaatag 9900
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atctgtaact taggcacatg tatggacgga gtatgtggat ctgtagtatg tacattgctg 9960
cgagctaaga actatttcag agcaagcaca gaaaaaaata tttagacaga ttgggcaact 10020
atttgatggt ctttggtatc atgctttgta gtgctcgttt ctgcgtagta atcttttgat 10080
ctgatctgaa gataggtgct attatattct taaaggtcat tagaacgcta tctgaaaggce 10140
tgtattatgt ggattggttc acctgtgact ccctgttegt cttgtcttga taaatcctgt 10200
gataaaaaaa attcttaagg cgtaatttgt tgaaatcttg ttttgtccta tgcagcctga 10260
tccatggcge aagttagcag aatctgcaat ggtgtgcaga acccatctcect tatctccaat 10320
ctctcgaaat ccagtcaacg caaatctccce ttatcggttt ctctgaagac gcagcagcat 10380
ccacgagctt atccgatttce gtegtegtgg ggattgaaga agagtgggat gacgttaatt 10440
ggctctgage ttecgtecctcet taaggtcatg tecttetgttt ccacggegtg catgecttcac 10500
ggtgcaagca gccggcecccge aaccgccecgce aaatcctcetg gecttteegg aaccgtceccecge 10560
attccecggeg acaagtcgat ctcecccaccgg tecttcatgt teggeggtet cgecgageggt 10620
gaaacgcgca tcaccggcect tctggaaggce gaggacgtca tcaatacggg caaggccatg 10680
caggcgatgg gcgcccgcat ccgtaaggaa ggcgacacct ggatcatcga tggcgtegge 10740
aatggcggcece tectggcgece tgaggcegcecg ctcgattteg gcaatgceccge cacgggctge 10800
cgectgacga tgggectegt cggggtctac gatttcgaca gcaccttcat cggcgacgece 10860
tcgctcacaa agcgcccgat gggccgegtg ttgaaccege tgcgcgaaat gggcgtgcag 10920
gtgaaatcgg aagacggtga ccgtcttcecce gttaccttge gcecgggccgaa gacgccgacg 10980
ccgatcacct accgcgtgec gatggcectcece gcacaggtga agtccgcecegt getgetegee 11040
ggcctcaaca cgcccggcat cacgacggtce atcgagccga tcatgacgcg cgatcatacg 11100
gaaaagatgc tgcagggctt tggcgccaac cttaccgteg agacggatgce ggacggcegtg 11160
cgcaccatce gectggaagg ccgcggcaag ctcaccggce aagtcatcga cgtgecggge 11220
gaccecgtect cgacggectt ccegetggtt geggecctge ttgttcececggg ctecgacgte 11280
accatcctca acgtgctgat gaaccccacce cgcaccggcece tcatcctgac getgcaggaa 11340
atgggcgccg acatcgaagt catcaacccg cgccttgecg gcggcgaaga cgtggeggac 11400
ctgcgegtte gectcectecac getgaaggge gtcacggtge cggaagaccg cgcgectteg 11460
atgatcgacg aatatccgat tcectcecgetgte gccgecgect tecgeggaagg ggcgaccgtg 11520
atgaacggtc tggaagaact ccgcgtcaag gaaagcgacce gcctcectcecgge cgtcgecaat 11580
ggcctcaage tcaatggcegt ggattgcgat gagggcgaga cgtcgctegt cgtgegtgge 11640
cgccctgacg gcaaggggcet cggcaacgcece tcegggcgecg ccgtegcecac ccatctegat 11700
caccgcatcg ccatgagett cctecgtcatg ggecctegtgt cggaaaacce tgtcacggtg 11760
gacgatgcca cgatgatcgce cacgagcttc ccggagttca tggacctgat ggeccgggcetg 11820
ggcgcgaaga tcgaactcte cgatacgaag gcectgcctgat gagcectccagg gttettgect 11880
ggtgccttgg caatgcttga ttactgctge tatcctatga tctgtcecegtg tgggcttcecta 11940
tctatcagtt tgtgtgtctg gttttgaaaa acatttgcectt ttcgattatg tagggtttge 12000
ttgtagettt cgctgctgtyg acctgtgttg tttatgtgaa ccttetttgt ggcatcttta 12060
atatccaagt tcgtggtttg tcgtaaaacg aagcctctac ttcgtaaagt tgtgtctata 12120
gcattgaaat cgtttttttg ctcgagaata attgtgacct ttagttggcg tgaaactagt 12180
tttggatatc tgattctctg gttcgcaatce ttgagatcgt cgctgecttag gtgagctaag 12240



US 9,441,240 B2
175 176

-continued

tgatgttcct aagtaaatgc tectcaccag aatacgtage tgtgtgaaaa gagaacgcgt 12300
gaatacgtag ctgtgtaaag attgtgtccc aagtaaacct cagtgatttt tgtttggatt 12360
tttaatttag aaacattcga ctgggagcgg ctagagccac acccaagttc ctaactatga 12420
taaagttgct ctgtaacaga aaacaccatc tagagcggcce gcgtttaaac tatcagtgtt 12480
tgacaggata tattggcggg taaacctaag agaaaagagc dgtttattaga ataatcggat 12540
atttaaaagg gcgtgaaaag gtttatccgt tcgtccattt gtatgtgcat gccaaccaca 12600
gggttccect cgggagtgct tggcattceg tgcgataatg acttctgttc aaccacccaa 12660
acgtcggaaa gcctgacgac ggagcagcat tccaaaaaga tcccttgget cgtctgggte 12720
ggctagaagg tcgagtgggce tgctgtgget tgatccctca acgeggtegce ggacgtageg 12780
cagcgccgaa aaatcct 12797
<210> SEQ ID NO 33

<211> LENGTH: 11906

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: DNA construct 423

<400> SEQUENCE: 33

aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggccaccact cgaggtcgag 480
gtaccacaca cagatctaat tcecttttttt ttgcactcaa aatcagaaca atttatttct 540
catttattca tcgccgaatc tgttggegat tagccgatta cacaagtaca gaaaacactg 600
gggaaagaaa cacaatacag agatgtctca tcagactcgce aagaactcgce acacacatca 660
accaaattgg ctccaacctg aatgagcata cgtccaaacyg catgcagaat tcaatcagag 720
ttectatcac agetggacgg ggatgaactce gatcttgteg atgtagatct tctegttgga 780
gacgaaggac tcagcaccaa tgatcagttc attcttgtceg ceccgagaagce ccatgttgga 840
gttegtggty gecgaggtcga aggtctggta ggtcaggtca tegtcecttgt tcatggtett 900
gttgatgtag atgaccagga agtcattgtt ggagttctgg acgaacaggc gcaggttegt 960

ggtggaggceyg tagcggatge ggacgceggta gegttgcage aaggcagegyg agttcagggt 1020
gaccttgaac ttggcgatgg agttcgagga ctcecttcagg aacagcaggt tgccaccggt 1080
gaagcctgga ccctcaatga tggaggcace cgaggacagg gcegtaggect tgaccacggg 1140
cagctgggtg atcttctegg cgtcgatggt gttgaagaag tcgacggagce ggtgggtcca 1200
ggtgaagaag gggatggtgc ccctgcggtce ttgcatcagg aagcactccg cgtagttceag 1260
ctggtgggag taggccttet ccaggggctce gtcagtggtce tcaggcggca getggtcgat 1320
ggagtcctgg gecggagacgt ggccattgtt gegcttggag tcegtaggtcect gggtggaggt 1380
ctegttette tggtcategt actgggagaa gtcgaccttce gtgacgccca ggtagacctt 1440

gcegttegge caagcecgcga cgteggtgtt ggcgatggtyg cggtagacct tcectggecegte 1500
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gaaggacagc ttctggacgg gctceggtgga cttgtegceceg tagaaagggg aggtgatcegt 1560
cttcgaggag ccgatggagg gectggtcte gacgtagttg ccggaccagt agttgaagga 1620
gtcettgeeg aagtagectg gcecctcaggeg cgtgtggaac tcegatgccecct ggaggtagtce 1680
gaacaggtgg ggcttgcgga tggagttctc gatggacagg aaggtgggac cgtacttcetg 1740
gagggtcgtyg agcaggaaga tggggtccgt gaagatgtceg cgggtcaget cggtcttgac 1800
geecttggayg tacaggcgga tgtcgtagaa ggggaacagg acgatcaggt ccaggacggt 1860
cagggtcatc tccctgcgga agcggttgaa cttgacccat gegtecgtagg tggagcccect 1920
caggccgttce aggccgacgt tgtaccagtt gacgcagtgg tcggtgtact gttgggtcag 1980
cttcagcetgg cgacggtaga actcggcgac gtectceccgag gagtagcecccce attectegece 2040
gaagacctgg gcgtecttca gcaacaggag gtgggtgttg gcagectggg cgtaggtggg 2100
caggaacagg acctcgaact tggagacggce gaaggacgge atggagttge ggaagtggga 2160
cteggectgg gagaacagcet cgcggatgeg gtectgggag cgcettggage gcagggacag 2220
aggcgtette ttccaggagt tcagcgegtt gacgtagtcce tcgaagttgt tttgcaggcece 2280
ttgcagctecg geccagggect tggacttgge gtactceccteg atcttettgt cgatcaggac 2340
ttcgacttgg gccatgaagg ccttceccaggg gtecggcgteg gagggccaga tggtgttcag 2400
gaaggactygyg tagaaggagg tgagagcacc tgcgaagggg acgccaacga cgcccaggat 2460
ctgcccaacg acggagatgce cggtcccgac ggegtceccttg acggtggagt tgtccaggac 2520
ctcegtggag gagtectegg tcatgcgcag gaactceccttg tagttcaget ctteccagggt 2580
ggagttgggg ttgtcggcca gcgggtactg gttgtggttg gtectggaget cggagttggg 2640
ggtgaccttg atcgtgtcgt gcteggageg attgttgggg ttggccatgg ttgatcactt 2700
ctacctacaa aaaagctccg cacgaggctg catttgtcac aaatcatgaa aagaaaaact 2760
accgatgaac aatgctgagg gattcaaatt ctacccacaa aaagaagaaa gaaagatcta 2820
gcacatctaa gcctgacgaa gcagcagaaa tatataaaaa tataaaccat agtgcccttt 2880
tceectette ctgatcttgt ttagcacgge ggaaatttta aaccccccat catctceccce 2940
aacaacggcg gatcgcagat ctacatccga gagcecccatt ccecececgcegaga tcecgggecgg 3000
atccacgceg gcgagagecce cagccgegag atcccgecee tecegegeac cgatctggge 3060
gegeacgaag ccgecteteg cccacccaaa ctaccaagge caaagatcga gaccgagacyg 3120
gaaaaaaaaa cggagaaaga aagaggagag gggcggggtg gttacceggeg geggceggagyg 3180
cctcececttgg atcttatggt gtgttgtcecce tgtgtgttet ccaatagtgt ggcttgagtg 3240
tgtggaagat ggttctagag gatctgctag agtcagcttg tcagcgtgte ctcetccaaat 3300
gaaatgaact tccttatata gaggaagggt cttgcgaagg atagtgggat tgtgcgtcat 3360
ccettacgte agtggagata tcacatcaat ccacttgett tgaagacgtg gttggaacgt 3420
cttcttttte cacgatgcte ctegtgggtg ggggtccatce tttgggacca ctgtcecggcag 3480
aggcatcttc aacgatggcc tttectttat cgcaatgatg gcatttgtag gagccacctt 3540
ccttttecac tatcttcaca ataaagtgac agatagctgg gcaatggaat ccgaggaggt 3600
ttccggatat taccctttgt tgaaaagtct caatcggacc atcacatcaa tccacttget 3660
ttgaagacgt ggttggaacg tcecttcttttt ccacgatget cctegtgggt gggggtcecat 3720
ctttgggacc actgtcggca gaggcatctt caacgatgge cttteccttta tcegcaatgat 3780
ggcatttgta ggagccacct tccttttecca ctatcttcac aataaagtga cagatagcetg 3840
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ggcaatggaa tccgaggagg tttcecggata ttaccctttg ttgaaaagtc tcaatcggac 3900
ctggtaccgt tgtcaatcaa ttggcaagtc ataaaatgca ttaaaaaata ttttcatact 3960
caactacaaa tccatgagta taactataat tataaagcaa tgattagaat ctgacaagga 4020
ttctggaaaa ttacataaag gaaagttcat aaatgtctaa aacacaagag gacatacttg 4080
tattcagtaa catttgcagc ttttctaggt ctgaaaatat atttgttgcc tagtgaataa 4140
gcataatggt acaactacaa gtgttttact cctcatatta acttcggtca ttagaggcca 4200
cgatttgaca catttttact caaaacaaaa tgtttgcata tctcttataa tttcaaattc 4260
aacacacaac aaataagaga aaaaacaaat aatattaatt tgagaatgaa caaaaggacc 4320
atatcattca ttaactcttc tceccatccatt tccatttcac agttcgatag cgaaaaccga 4380
ataaaaaaca cagtaaatta caagcacaac aaatggtaca agaaaaacag ttttcccaat 4440
gccataatac tcaaactcag taggattctg gtgtgtgcge aatgaaactg atgcattgaa 4500
cttgacgaac gttgtcgaaa ccgatgatac gaacgaaagc taggcctcag cgagtaccgce 4560
tggcgatcta atccatgata tcgtgaacat catctacatt caaattctta tgagctttcet 4620
taagggcatc tgcagcattt ttcatagaat ctaatacagc agtatttgtg ctagctcctt 4680
cgagggcttc cctctgcatt tcaatagttg taagggttcce atctatttgt agttgggtct 4740
tttccaatcg tttcettettt ttgagggctt ggagtgcaac tcecttttattt ttcgacgcat 4800
ttttectttge getectgcag geggceccgegt ggatgaggag ttaatcggte gtgtgagagt 4860
agtgatcgag tggatgtcgt cgagagtgat gagtgttgat gttgttagtg atatgtggta 4920
gaaggtatcg tgataaagcg ttaacgcgat cgcagtactt gcaaagaaaa atgcgtcgaa 4980
aaataaaaga gttgcactcc aagccctcaa aaagaagaaa cgattggaaa agacccaact 5040
acaaatagat ggaaccctta caactattga aatgcagagg gaagccctcg aaggagctag 5100
cacaaatact gctgtattag attctatgaa aaatgctgca gatgccctta agaaagctca 5160
taagaatttg aatgtagatg atgttcacga tatcatggat ggtatcgcac agcgactgct 5220
gagggacgtc ggtccatgga gatcctctag aggccgcttg gtatctgecat tacaatgaaa 5280
tgagcaaaga ctatgtgagt aacactggtc aacactaggg agaaggcatc gagcaagata 5340
cgtatgtaaa gagaagcaat atagtgtcag ttggtagata ctagatacca tcaggaggta 5400
aggagagcaa caaaaaggaa actctttatt tttaaatttt gttacaacaa acaagcagat 5460
caatgcatca aaatactgtc agtacttatt tcttcagaca acaatattta aaacaagtgc 5520
atctgatctt gacttatggt cacaataaag gagcagagat aaacatcaaa atttcgtcat 5580
ttatatttat tccttcaggc gttaacaatt taacagcaca caaacaaaaa cagaatagga 5640
atatctaatt ttggcaaata ataagctctg cagacgaaca aattattata gtatcgccta 5700
taatatgaat ccctatacta ttgacccatg tagtatgaag cctgtgccta aattaacagc 5760
aaacttctga atccaagtgc cctataacac caacatgtgc ttaaataaat accgctaagc 5820
accaaattac acatttctcg tattgctgtg taggttctat cttegttteg tactaccatg 5880
tcectatatt ttgctgctac aaaggacggce aagtaatcag cacaggcaga acacgatttce 5940
agagtgtaat tctagatcca gctaaaccac tctcagcaat caccacacaa gagagcattce 6000
agagaaacgt ggcagtaaca aaggcagagg gcggagtgag cgcgtaccga agacggtggg 6060
ccgcttatgg tgtgttgtece ctgtgtgtte tccaatagtg tggcttgagt gtgtggaaga 6120
tggttgtatc tgatgatcct tcaaatggga atgaatgcect tcttatatag agggaattct 6180
tttgtggtcg tcactgcgtt cgtcatacge attagtgagt gggctgtcag gacagctcectt 6240
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ttccacgtta ttttgttcece cacttgtact agaggaatct getttatctt tgcaataaag 6300
gcaaagatgc ttttggtagg tgcgcctaac aattctgcac cattcctttt ttgtctggte 6360
cccacaagcce agctgctcecga tgttgacaag attactttca aagatgccca ctaactttaa 6420
gtctteggtyg gatgtcectttt tctgaaactt actgaccatg atgcatgtgce tggaacagta 6480
gtttactttg attgaagatt cttcattgat ctcctgtage ttttggctaa tggtttggag 6540
actctgtacc ctgaccttgt tgaggctttg gactgagaat tctteccttac aaacctttga 6600
ggatgggagt tccttecttgg ttttggcecgat accaatttga ataaagtgat atggctcecgta 6660
ccttgttgat tgaacccaat ctggaatgct gctaaatcct gagctcaage taattcectttt 6720
gtggtcgtca ctgegttegt catacgcatt agtgagtggg ctgtcaggac agctctttte 6780
cacgttattt tgttccccac ttgtactaga ggaatctgct ttatctttge aataaaggca 6840
aagatgcttt tggtaggtgc gcctaacaat tctgcaccat tecttttttg tetggtecce 6900
acaagccagce tgctcgatgt tgacaagatt actttcaaag atgcccacta actttaagtce 6960
ttcggtggat gtctttttet gaaacttact gaccatgatg catgtgctgg aacagtagtt 7020
tactttgatt gaagattctt cattgatctc ctgtagettt tggctaatgg tttggagact 7080
ctgtaccctg accttgttga ggctttggac tgagaattag cttccactcg aagcttgtta 7140
acctgcagge tageggegeg ccagtctagt cgacaagett gectcgagac aacaacatge 7200
ttctcatcaa catggaggga agagggaggg agaaagtgtc gecctggtcac ctcecattgte 7260
acactagcca ctggccagcet ctcccacacce accaatgcca ggggcgaget ttagcacage 7320
caccgettea cctecaccac cgcactacce tagettegece caacagccac cgtcaacgece 7380
tccteteegt caacataaga gagagagaga agaggagagt agccatgtgyg ggaggaggaa 7440
tagtacatgg ggcctaccgt ttggcaagtt attttgggtt gccaagttag gccaataagg 7500
ggagggattt ggccatccgg ttggaaaggt tattggggta gtatcttttt actagaattg 7560
tcaaaaaaaa atagtttgag agccatttgg agaggatgtt gecctgttaga ggtgctctta 7620
ggacatcaaa ttccataaaa acatcagaaa aattctctcg atgaagattt ataaccacta 7680
aaactgccct caattcgaag ggagttcaaa acaattaaaa tcatgttcga attgagtttce 7740
aatttcactt taaccccttt gaaatctcaa tggtaaaaca tcaacccgtce aggtagcatg 7800
gttcttttta ttecctttcaa aaagagttaa ttacaaacag aatcaaaact aacagttagg 7860
cccaaggcece atccgagcaa acaatagatce atgggccagyg cctgccacca ccctecccect 7920
cctggetece getcttgaat ttcaaaatce aaaaatatcg gcacgactgg ccgccgacgg 7980
agcgggcegga aaatgacgga acaacccectce gaattctace ccaactacge ccaccaacce 8040
acacgccact gacaatccgg tcccaccctt gtgggcccac ctacaagcga gacgtcagte 8100
gctegcageca accagtggge ccacctcecca gtgageggeg ggtagatctg gactcttacce 8160
cacccacact aaacaaaacg gcatgaatat tttgcactaa aaccctcaga aaaattccga 8220
tattccaaac cagtacagtt cctgaccgtt ggaggagcca aagtggagcg gagtgtaaaa 8280
ttgggaaact taatcgaggg ggttaaacgc aaaaacgccg aggcgcctcecce cgctctatag 8340
aaaggggagg agtgggaggt ggaaacccta ccacaccgca gagaaaggceyg tcttegtact 8400
cgectetete cgecgecctee tecgecgeceg ctegecgecg ttegtetceeg cegeccaccgg 8460
ctagccatcc aggtaaaaca aacaaaaacg gatctgatgce ttccattcect cegttteteg 8520
tagtagcgecg cttcecgatetg tgggtggate tgggtgatcce tggggtgtgg ttegttetgt 8580
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ttgatagatc tgtcggtgga tcectggcectte tgtggttgtce gatgtccgga tetgegtttt 8640
gatcagtggt agttcgtgga tctggcgaaa tgttttggat ctggcagtga gacgctaaga 8700
atcgggaaat gatgcaatat taggggggtt tcggatgggg atccactgaa ttagtctgtce 8760
tcectgetga taatctgtte ctttttggta gatctggtta gtgtatgttt gtttcecggata 8820
gatctgatca atgcttgttt gttttttcaa attttctacc taggttgtat aggaatggca 8880
tgcggatctg gttggattge catgatccgt gctgaaatge cecctttggtt gatggatctt 8940
gatattttac tgctgttcac ctagatttgt actcccgttt atacttaatt tgttgcttat 9000
tatgaataga tctgtaactt aggcacatgt atggacggag tatgtggatc tgtagtatgt 9060
acattgctgc gagctaagaa ctatttcaga gcaagcacag aaaaaaatat ttagacagat 9120
tgggcaacta tttgatggtc tttggtatca tgctttgtag tgctcgttte tgcgtagtaa 9180
tcttttgate tgatctgaag ataggtgcta ttatattcett aaaggtcatt agaacgctat 9240
ctgaaaggct gtattatgtg gattggttca cctgtgactc cctgttcecgte ttgtcttgat 9300
aaatcctgtg ataaaaaaaa ttcttaaggc gtaatttgtt gaaatcttgt tttgtcctat 9360
gcagcctgat ccatggcgca agttagcaga atctgcaatg gtgtgcagaa cccatctcett 9420
atctccaatc tctcgaaatc cagtcaacgce aaatctcect tatcggttte tetgaagacg 9480
cagcagcatc cacgagctta tceccgatttceg tcecgtegtggg gattgaagaa gagtgggatg 9540
acgttaattg gctctgaget tegtectcectt aaggtcatgt cttcetgttte cacggcegtgce 9600
atgcttcacg gtgcaagcag ccggceccgca accgcccegca aatcctcectgg cetttecgga 9660
accgtecegeca ttceccececggega caagtcgatce tceccaccggt ccecttcatgtt cggeggtcete 9720
gecgageggty aaacgcgcat caccggectt ctggaaggceyg aggacgtcat caatacggge 9780
aaggccatge aggcgatggg cgcccgeatce cgtaaggaag gcgacacctyg gatcatcgat 9840
ggcgtcggca atggceggect cctggcecgect gaggcgcecge tcegatttegg caatgcecgece 9900
acgggctgece gectgacgat gggcectegte ggggtctacg atttcgacag caccttcatce 9960
ggcgacgect cgctcacaaa gcgceccgatg ggccgegtgt tgaacccgcet gcgcegaaatg 10020
ggcgtgcagyg tgaaatcgga agacggtgac cgtcttcecceg ttaccttgeg cgggccgaag 10080
acgccgacgce cgatcaccta cecgegtgecg atggcecctcecg cacaggtgaa gtccgecgtg 10140
ctgctegecg gectcaacac geccggcatce acgacggtca tcgagcecgat catgacgcege 10200
gatcatacgg aaaagatgct gcagggcttt ggcgccaacc ttaccgtcga gacggatgceg 10260
gacggcgtge gcaccatccg cctggaagge cgcggcaagce tcaccggcca agtcatcgac 10320
gtgcecgggeg accecgtecte gacggectte cecgcectggttyg cggecctget tgtteccecggge 10380
tcecgacgtca ccatcctcaa cgtgctgatg aaccccacce gcaccggcect catcctgacg 10440
ctgcaggaaa tgggcgccga catcgaagtc atcaacccge gecttgceccecgg cggcgaagac 10500
gtggcggacc tgcgegttceg ctectceccacg ctgaagggeg tcacggtgcece ggaagaccge 10560
gcgecttega tgatcgacga atatccgatt ctcecgetgteg ccegecgectt cgcecggaaggg 10620
gcgaccgtga tgaacggtct ggaagaactc cgcgtcaagg aaagcgaccg cctetecggece 10680
gtcgccaatg gectcaagct caatggegtg gattgcgatg agggcgagac gtcecgectcegte 10740
gtgcgtggee gccctgacgg caaggggctce ggcaacgcect cgggcgeccgce cgtegceccace 10800
catctcgatc accgcatcge catgagette ctecgtcatgg gectegtgte ggaaaaccct 10860
gtcacggtgg acgatgccac gatgatcgecc acgagcttec cggagttcat ggacctgatg 10920
gcecgggcectgyg gcecgcgaagat cgaactctec gatacgaagg ctgecctgatg agcetccaggg 10980
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ttettgectg gtgcecttgge aatgcttgat tactgctget atcctatgat ctgtcecegtgt 11040
gggcttctat ctatcagttt gtgtgtctgg ttttgaaaaa catttgcttt tcgattatgt 11100
agggtttgct tgtagctttce getgetgtga cctgtgttgt ttatgtgaac cttcetttgtg 11160
gcatctttaa tatccaagtt cgtggtttgt cgtaaaacga agcctctact tcgtaaagtt 11220
gtgtctatag cattgaaatc gtttttttgc tcgagaataa ttgtgacctt tagttggcegt 11280
gaaactagtt ttggatatct gattctctgg ttcgcaatct tgagatcgtc gctgecttagg 11340
tgagctaagt gatgttccta agtaaatgct cctcaccaga atacgtagct gtgtgaaaag 11400
agaacgcgtg aatacgtagc tgtgtaaaga ttgtgtccca agtaaacctc agtgattttt 11460
gtttggattt ttaatttaga aacattcgac tgggagcggc tagagccaca cccaagttcce 11520
taactatgat aaagttgctc tgtaacagaa aacaccatct agagcggccg cgtttaaact 11580
atcagtgttt gacaggatat attggcgggt aaacctaaga gaaaagagcg tttattagaa 11640
taatcggata tttaaaaggg cgtgaaaagg tttatccgtt cgtccatttg tatgtgcatg 11700
ccaaccacag ggttccccte gggagtgcett ggcattcegt gcgataatga cttctgttca 11760
accacccaaa cgtcggaaag cctgacgacg gagcagcatt ccaaaaagat cccttggecte 11820
gtctgggteg gctagaaggt cgagtgggcet getgtggcett gatccctcaa cgeggtcecgeg 11880
gacgtagcge agcgccgaaa aatcect 11906
<210> SEQ ID NO 34
<211> LENGTH: 7158
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 405
<400> SEQUENCE: 34
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggcccacgtyg gattaccctg 480
ttatccctag aattcgatat cagttegete gtggcecgtea cggecagege ctgegttgge 540
ctagtaggce aagcaggacg tattcgtttg ttgtgcggece gctacctcag caaatcaacce 600
tcactctatt taaatgaggt ggtaggattt gectgaggagg ctgctcegtt gtcectgcagg 660
agacgagaaa cacctttaat taacctcagce gegtgttcetyg ctggcgatcg caacaggcac 720
agcgetgagg gtaccgttgt caatcaattg gcaagtcata aaatgcatta aaaaatattt 780
tcatactcaa ctacaaatcc atgagtataa ctataattat aaagcaatga ttagaatctg 840
acaaggattc tggaaaatta cataaaggaa agttcataaa tgtctaaaac acaagaggac 900
atacttgtat tcagtaacat ttgcagcttt tctaggtctg aaaatatatt tgttgcctag 960
tgaataagca taatggtaca actacaagtg ttttactcct catattaact tcggtcatta 1020
gaggccacga tttgacacat ttttactcaa aacaaaatgt ttgcatatct cttataattt 1080
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caaattcaac acacaacaaa taagagaaaa aacaaataat attaatttga gaatgaacaa 1140
aaggaccata tcattcatta actcttctce atccatttecce atttcacagt tcgatagcga 1200
aaaccgaata aaaaacacag taaattacaa gcacaacaaa tggtacaaga aaaacagttt 1260
tcccaatgece ataatactca aactcagtag gattctggtg tgtgcgcaat gaaactgatg 1320
cattgaactt gacgaacgtt gtcgaaaccg atgatacgaa cgaaagctag gcctcagcga 1380
gtaccgctgg cgatctaatc catgatatcg tgaacatcat ctacattcaa attcttatga 1440
gctttecttaa gggcatctge agcatttttc atagaatcta atacagcagt atttgtgceta 1500
gctecttega gggcttecct ctgcatttca atagttgtaa gggttccatce tatttgtagt 1560
tgggtctttt ccaatcgttt cttectttttg agggcttgga gtgcaactct tttattttte 1620
gacgcatttt tectttgecgct cctgcaggcg geccgegtgga tgaggagtta atcggtegtyg 1680
tgagagtagt gatcgagtgg atgtcgtcga gagtgatgag tgttgatgtt gttagtgata 1740
tgtggtagaa ggtatcgtga taaagcgtta acgcgatcgce agtacttgca aagaaaaatg 1800
cgtcgaaaaa taaaagagtt gcactccaag ccctcaaaaa gaagaaacga ttggaaaaga 1860
cccaactaca aatagatgga acccttacaa ctattgaaat gcagagggaa gccctcgaag 1920
gagctagcac aaatactgct gtattagatt ctatgaaaaa tgctgcagat gcccttaaga 1980
aagctcataa gaatttgaat gtagatgatg ttcacgatat catggatggt atcgcacagc 2040
gactgctgag ggacgtcgag ctcccgettg gtatctgcat tacaatgaaa tgagcaaaga 2100
ctatgtgagt aacactggtc aacactaggg agaaggcatc gagcaagata cgtatgtaaa 2160
gagaagcaat atagtgtcag ttggtagata ctagatacca tcaggaggta aggagagcaa 2220
caaaaaggaa actctttatt tttaaatttt gttacaacaa acaagcagat caatgcatca 2280
aaatactgtc agtacttatt tcttcagaca acaatattta aaacaagtgc atctgatctt 2340
gacttatggt cacaataaag gagcagagat aaacatcaaa atttcgtcat ttatatttat 2400
tcettcagge gttaacaatt taacagcaca caaacaaaaa cagaatagga atatctaatt 2460
ttggcaaata ataagctctg cagacgaaca aattattata gtatcgccta taatatgaat 2520
ccctatacta ttgacccatg tagtatgaag cctgtgecta aattaacagce aaacttctga 2580
atccaagtgc cctataacac caacatgtgc ttaaataaat accgctaagc accaaattac 2640
acatttctcg tattgctgtg taggttctat cttegttteg tactaccatg tceccctatatt 2700
ttgctgctac aaaggacggc aagtaatcag cacaggcaga acacgatttc agagtgtaat 2760
tctagatcca gctaaaccac tcectcagcaat caccacacaa gagagcattc agagaaacgt 2820
ggcagtaaca aaggcagagg gcggagtgag cgcgtaccga agacggtect tcaaatggga 2880
atgaatgcct tcttatatag agggaattct tttgtggteg tcactgegtt cgtcatacgce 2940
attagtgagt gggctgtcag gacagctctt ttccacgtta ttttgttcce cacttgtact 3000
agaggaatct gctttatctt tgcaataaag gcaaagatgce ttttggtagg tgcgcctaac 3060
aattctgcac cattcctttt ttgtctggte cccacaagcc agctgctcga tgttgacaag 3120
attactttca aagatgccca ctaactttaa gtcttcggtg gatgtctttt tcetgaaactt 3180
actgaccatg atgcatgtgc tggaacagta gtttactttg attgaagatt cttcattgat 3240
ctcctgtage ttttggctaa tggtttggag actctgtacce ctgaccttgt tgaggcetttg 3300
gactgagaat tcttccttac aaacctttga ggatgggagt tceccttcettgg ttttggegat 3360
accaatttga ataaagtgat atggctcgta ccttgttgat tgaacccaat ctggaatgcg 3420
gcgegcecaag cttetgcagg tceccgattgag acttttcaac aaagggtaat atccggaaac 3480
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ctccteggat teccattgeccce agctatcectgt cactttattg tgaagatagt ggaaaaggaa 3540
ggtggctect acaaatgcca tcattgcgat aaaggaaagg ccatcgttga agatgcctcet 3600
geecgacagtyg gtcccaaaga tggaccccca cccacgagga gcatcgtgga aaaagaagac 3660
gttccaacca cgtcttcaaa gcaagtggat tgatgtgatg gtccgattga gacttttcaa 3720
caaagggtaa tatccggaaa cctcctecgga tteccattgec cagctatctg tcactttatt 3780
gtgaagatag tggaaaagga aggtggctcc tacaaatgcc atcattgcga taaaggaaag 3840
gecatcegttyg aagatgccte tgccgacagt ggtcccaaag atggaccccc acccacgagg 3900
agcatcgtgg aaaaagaaga cgttccaacc acgtcttcaa agcaagtgga ttgatgtgat 3960
atctccactg acgtaaggga tgacgcacaa tcccactatc cttcgcaaga cccttectet 4020
atataaggaa gttcatttca tttggagagg acacgctgac aagctgactc tagcagatcc 4080
tctagaacca tctteccacac actcaageca cactattgga gaacacacag ggacaacaca 4140
ccataagatc caagggaggc ctccgccgcee gcecggtaacce accccgceccee tetectettt 4200
ctttctecgt ttttttttec gtecteggtcet cgatctttgg cecttggtagt ttgggtgggce 4260
gagaggcgge ttegtgcegeg cccagatcegg tgcgegggag gggcegggatce tegeggetgg 4320
ggctectecgee ggcgtggate cggcccggat ctcecgecgggga atggggctcet cggatgtaga 4380
tctgcgatce gecgttgttyg ggggagatga tggggggttt aaaatttccg ccgtgctaaa 4440
caagatcagg aagaggggaa aagggcacta tggtttatat ttttatatat ttctgctget 4500
tcgtcaggct tagatgtgcet agatctttcet ttettcetttt tgtgggtaga atttgaatcce 4560
ctcagcattg ttcatcggta gtttttecttt tcatgatttg tgacaaatgc agcctcgtgce 4620
ggagcttttt tgtaggtaga agtgatcaac catggccaac cccaacaatc gctccgagca 4680
cgacacgatc aaggtcaccc ccaactccga getccagacce aaccacaacce agtacccget 4740
ggccgacaac cccaactcca ccctggaaga gectgaactac aaggagttcc tgegcatgac 4800
cgaggactcee tccacggagg tcctggacaa ctecaccgte aaggacgcecyg tcegggaccgg 4860
catctcegte gttgggcaga tcectgggcegt cgttggegte ceccttegcag gtgctcetcac 4920
cteccttetac cagtecttec tgaacaccat ctggccctecce gacgccgacce cctggaaggce 4980
cttcatggcce caagtcgaag tcecctgatcga caagaagatc gaggagtacg ccaagtccaa 5040
ggeectggece gagetgcaag gcoctgcaaaa caacttcgag gactacgtca acgcgctgaa 5100
ctectggaag aagacgectce tgtccctgeg ctecaagege teccaggace gcatccgcega 5160
gctgttcectee caggcecgagt cccacttececg caactceccatg cegtectteg ccecgtetecaa 5220
gttcgaggte ctgttcecctge ccacctacge ccaggctgec aacacccacce tcetgttget 5280
gaaggacgcce caggtcttcg gcgaggaatg gggctactec tceggaggacg tcgccgagtt 5340
ctaccgtege cagctgaagce tgacccaaca gtacaccgac cactgcegtca actggtacaa 5400
cgtcggectg aacggcctga ggggctceccac ctacgacgca tgggtcaagt tcaaccgett 5460
ccgcagggag atgaccctga ccgtcectgga cctgatcegte ctgttcecccecet tcetacgacat 5520
cegectgtac tccaagggceg tcaagaccga getgaccege gacatcttca cggaccccat 5580
cttecctgete acgaccctec agaagtacgg tcccacctte ctgtccatceg agaactccat 5640
ccgcaagece cacctgtteg actaccteca gggcatcgag ttecacacge gectgaggece 5700
aggctacttc ggcaaggact ccttcaacta ctggtccggce aactacgtcg agaccaggcce 5760
ctccategge tectcgaaga cgatcaccte cccectttetac ggcgacaagt ccaccgagcece 5820
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cgtccagaag ctgtectteg acggccagaa ggtctacege accatcgeca acaccgacgt 5880
cgeggettgg ccgaacggca aggtctacct gggcgtcacg aaggtcgact tetcccagta 5940
cgatgaccag aagaacgaga cctccaccca gacctacgac tccaagcegca acaatggcca 6000
cgtcetecgee caggactcca tcgaccaget gecgectgag accactgacyg agceccectgga 6060
gaaggcctac tcccaccage tgaactacgce ggagtgette ctgatgcaag accgcagggyg 6120
caccatccce ttcttcacct ggacccaccg cteecgtegac ttcecttcaaca ccatcgacgce 6180
cgagaagatc acccagctgc ccgtggtcaa ggcctacgece ctgtecctegg gtgectcecat 6240
cattgagggt ccaggcttca ccggtggcaa cctgctgttce ctgaaggagt cctcgaactce 6300
catcgccaag ttcaaggtca ccctgaactce cgctgcecttg ctgcaacgct accgegtecg 6360
catccgcectac gectceccacca cgaacctgceg cctgttegte cagaactcca acaatgactt 6420
cctggtcecate tacatcaaca agaccatgaa caaggacgat gacctgacct accagacctt 6480
cgacctegece accacgaact ccaacatggg cttetcecggge gacaagaatg aactgatcat 6540
tggtgctgag tccttcecgtet ccaacgagaa gatctacatc gacaagatcg agttcatccce 6600
cgtccagetg tgataggaac tcectgattgaa ttectgcatge gtttggacgt atgctcattce 6660
aggttggagc caatttggtt gatgtgtgtg cgagttcttg cgagtctgat gagacatctce 6720
tgtattgtgt ttctttccecce agtgttttct gtacttgtgt aatcggctaa tcecgccaacag 6780
attcggcgat gaataaatga gaaataaatt gttctgattt tgagtgcaaa aaaaaaggaa 6840
ttagatctgt gtgtgttttt tggatccgte gacagacctc aattgcgagce tttctaattt 6900
caaactattc gggcctaact tttggtgtga tgatgctgac tggcaggata tataccgttg 6960
taatttgagc tcgtgtgaat aagtcgctgt gtatgtttgt ttgattgttt ctgttggagt 7020
gcagcccatt tcaccggaca agtcggctag attgatttag ccctgatgaa ctgccgaggyg 7080
gaagccatct tgagcgcgga atgggaatgg atttcgttgt acaacgagac gacagaacac 7140
ccacgggacc gagcttcg 7158
<210> SEQ ID NO 35
<211> LENGTH: 8208
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 406
<400> SEQUENCE: 35
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggcccacgtyg gattaccctg 480
ttatccctag aattcgatat cagttegete gtggcecgtea cggecagege ctgegttgge 540
ctagtaggce aagcaggacg tattcgtttg ttgtgcggece gegttaacaa gcttcetgcag 600
gteccgattga gacttttcaa caaagggtaa tatccggaaa cctcctegga ttecattgece 660
cagctatctg tcactttatt gtgaagatag tggaaaagga aggtggctcce tacaaatgcce 720
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atcattgcga taaaggaaag gccatcgttg aagatgcecte tgccgacagt ggtcccaaag 780
atggaccccee acccacgagg agcatcgtgg aaaaagaaga cgttccaacc acgtcttcaa 840
agcaagtgga ttgatgtgat ggtccgattg agacttttca acaaagggta atatccggaa 900
acctectegg attccattge ccagctatcet gtcactttat tgtgaagata gtggaaaagg 960
aaggtggctc ctacaaatgc catcattgcg ataaaggaaa ggccatcgtt gaagatgect 1020
ctgcegacag tggtcccaaa gatggacccece cacccacgag gagcatcgtyg gaaaaagaag 1080
acgttccaac cacgtcttca aagcaagtgg attgatgtga tatctccact gacgtaaggg 1140
atgacgcaca atcccactat ccttcgcaag acccttecte tatataagga agttcatttce 1200
atttggagag gacacgctga caagctgact ctagcagatc ctctagaacc atcttccaca 1260
cactcaagcce acactattgg agaacacaca gggacaacac accataagat ccaagggagg 1320
cctecegecge cgccggtaac caccccgece ctetectett tettteteeg ttttttttte 1380
cgtcteggte tecgatctttg gecttggtag tttgggtggg cgagaggcgg cttegtgegce 1440
geecagateg gtgegeggga ggggegggat ctegeggetyg gggetcetege cggegtggat 1500
ccggeccegga tectegegggg aatggggcte tcggatgtag atctgcgatce cgeccgttgtt 1560
gggggagatyg atggggggtt taaaatttcc geccgtgctaa acaagatcag gaagagggga 1620
aaagggcact atggtttata tttttatata tttctgctge ttcgtcaggce ttagatgtgce 1680
tagatctttc tttcttcttt ttgtgggtag aatttgaatc cctcagcatt gttcatcggt 1740
agtttttett ttcatgattt gtgacaaatg cagcctcegtg cggagectttt ttgtaggtag 1800
aagtgatcaa ccatggccaa ccccaacaat cgetccgage acgacacgat caaggtcace 1860
cccaactceeg agctceccagac caaccacaac cagtaccege tggecgacaa ccccaactcece 1920
accctggaag agctgaacta caaggagttce ctgcgcatga ccgaggactce ctccacggag 1980
gtcectggaca actccaccgt caaggacgcce gtcgggacceg gcatctecegt cgttgggcag 2040
atcctgggeg tegttggegt ccccttegca ggtgctcetca cctecttceta ccagtectte 2100
ctgaacacca tctggeccte cgacgecgac cectggaagyg ccttecatgge ccaagtcgaa 2160
gtectgateyg acaagaagat cgaggagtac gccaagtcca aggccctgge cgagcetgcaa 2220
ggcctgcaaa acaacttcga ggactacgtc aacgcgetga actcctggaa gaagacgect 2280
ctgtcectge gectccaageg ctecccaggac cgcatcegeg agcectgttcte ccaggccgag 2340
tceccacttee gecaactcecat gecgtectte gecegtcecteca agttcecgaggt cetgttectg 2400
cccacctacg cccaggctge caacacccac ctectgttge tgaaggacgce ccaggtcette 2460
ggcgaggaat ggggctactc ctcggaggac gtcgccgagt tcectaccgtcecg ccagctgaag 2520
ctgacccaac agtacaccga ccactgegte aactggtaca acgtcggect gaacggectg 2580
aggggctcca cctacgacge atgggtcaag ttcaaccgcet teccgcaggga gatgaccctg 2640
accgtectgg acctgategt cctgttecce ttctacgaca tccgectgta cteccaagggce 2700
gtcaagaccg agctgacccg cgacatcttc acggacccca tcettectget cacgaccectce 2760
cagaagtacg gtcccacctt cctgtccate gagaactcca tccgcaagece ccacctgtte 2820
gactacctee agggcatcga gttcecacacg cgectgagge caggctactt cggcaaggac 2880
tcettcaact actggtcegg caactacgtce gagaccaggce cctccatcgg ctectcegaag 2940
acgatcacct ccccttteta cggcgacaag tccaccgagce ccgtccagaa getgtectte 3000
gacggccaga aggtctaccg caccatcgcec aacaccgacg tegeggettg gecgaacgge 3060
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aaggtctacc tgggcgtcac gaaggtcgac ttctcecccagt acgatgacca gaagaacgag 3120
accteccacce agacctacga ctccaagege aacaatggec acgtcetccege ccaggactcee 3180
atcgaccage tgccgectga gaccactgac gageccctgg agaaggcecta ctcccaccag 3240
ctgaactacg cggagtgctt cctgatgcaa gaccgcaggg gcaccatcce cttettcace 3300
tggacccacc gctcegtega cttettcaac accatcgacg ccgagaagat cacccagcetg 3360
ccegtggtca aggcectacge cctgtectceg ggtgecteca tcattgaggg tecaggette 3420
accggtggca acctgctgtt cctgaaggag tcctcgaact ccatcgccaa gttcaaggtce 3480
accctgaact cecgctgcectt getgcaacge taccgcgtece gecatccgcta cgectcecacce 3540
acgaacctgce gectgttegt ccagaactcce aacaatgact tcctggtcat ctacatcaac 3600
aagaccatga acaaggacga tgacctgacc taccagacct tcgacctege caccacgaac 3660
tccaacatgg gecttecteggyg cgacaagaat gaactgatca ttggtgctga gtecttegte 3720
tccaacgaga agatctacat cgacaagatc gagttcatcc cecgtccaget gtgataggaa 3780
ctctgattga attctgcatg cgtttggacg tatgctcatt caggttggag ccaatttggt 3840
tgatgtgtgt gcgagttctt gcgagtctga tgagacatct ctgtattgtg tttetttece 3900
cagtgttttc tgtacttgtg taatcggcta atcgccaaca gattcggcga tgaataaatg 3960
agaaataaat tgttctgatt ttgagtgcaa aaaaaaagga attagatctg tgtgtgtttt 4020
ttggatccece ggggcggecg ctacctcage aaatcaacct cactctattt aaatgaggtg 4080
gtaggatttg ctgaggaggc tgctccgttg tcctgcagga gacgagaaac acctttaatt 4140
aacaaatcac aggccatgaa ccctactcat gcttcgattt gtccaacaca cacttaccaa 4200
aactcaaatc atgtccttga cagtcactcg ggactcataa catgggtacg tatcgactat 4260
gtcaactata tgtgttctca tcagattata gattggccta gtacgtagtg atatttccac 4320
tagcactgtg gttatggctg tacctgatag tgatatcagc accgggtcat ggctctacta 4380
ccaggtagtg agagtgacct ttatactgtc agactgtaac taaggatttc caatcactgt 4440
tcggatcecta ggcttagaat taagtaaaac tctatcacta taggctgcag cacactcggt 4500
atatattgat gggccaacag aaattgtgcg tactatgcgc gatgtaaaat ggacataaac 4560
cctacccata tacaatgcaa taacttttgt ccggtctggg ccaccggtta gcagaggtcce 4620
tgattteggt ggtagtggta gcecttgatctg gtecgtcgtat cgtagaggga tatataaaat 4680
catgtcactt ttgaagggag cgctcacaga aataataggt attcgcggga gccgcccccg 4740
cagaacacaa aataaggcga gcacgcacac gcatcagttt cgataaaata ataatagcgce 4800
cagctgatcg gaacaattcc agctagcact aatgtatttc tgcattgatc tgtttataca 4860
acatgctacc tcgttgagtg attttgacat gatttgtcaa cttgctccga tectatatct 4920
cgatcgatct ccacatgacg atggttgttg tcctgtatcce catgacaacc aggcaacgct 4980
caaagcacac atgcgttgcce gattaccegt geatgccgece aagcacgaaa gcacctccct 5040
ccacaccgtce catcagcggt ccgattgaga cttttcaaca aagggtaata tccggaaacc 5100
tceteggatt ccattgccca getatctgte actttattgt gaagatagtg gaaaaggaag 5160
gtggctccta caaatgccat cattgcgata aaggaaaggc catcgttgaa gatgcectcetg 5220
ccgacagtgg tcccaaagat ggacccccac ccacgaggag catcgtggaa aaagaagacg 5280
ttccaaccac gtcttcaaag caagtggatt gatgtgatgg tccgattgag acttttcaac 5340
aaagggtaat atccggaaac ctcctceggat tccattgecce agctatctgt cactttattg 5400
tgaagatagt ggaaaaggaa ggtggctcct acaaatgcca tcattgcgat aaaggaaagg 5460
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ccatecgttga agatgectcet gecgacagtg gteccaaaga tggaccccca cccacgagga 5520
gcatcgtgga aaaagaagac gttccaacca cgtcttcaaa gcaagtggat tgatgtgata 5580
tctccactga cgtaagggat gacgcacaat cccactatcc ttcgcaagac ccttectcecta 5640
tataaggaag ttcatttcat ttggagagga cacgctgaac cgtcttcggt acgcgctcac 5700
tcegeectet gectttgtta ctgccacgtt tcetetgaatg ctcectettgtg tggtgattge 5760
tgagagtggt ttagctggat ctagaattac actctgaaat cgtgttctge ctgtgctgat 5820
tacttgccgt cctttgtage agcaaaatat agggacatgg tagtacgaaa cgaagataga 5880
acctacacag caatacgaga aatgtgtaat ttggtgctta gcggtattta tttaagcaca 5940
tgttggtgtt atagggcact tggattcaga agtttgctgt taatttaggc acaggcttca 6000
tactacatgg gtcaatagta tagggattca tattataggc gatactataa taatttgttc 6060
gtctgcagag cttattattt gccaaaatta gatattccta ttetgttttt gtttgtgtge 6120
tgttaaattg ttaacgcctyg aaggaataaa tataaatgac gaaattttga tgtttatctc 6180
tgctccttta ttgtgaccat aagtcaagat cagatgcact tgttttaaat attgttgtct 6240
gaagaaataa gtactgacag tattttgatg cattgatctg cttgtttgtt gtaacaaaat 6300
ttaaaaataa agagtttcct ttttgttgct ctecttacct cctgatggta tctagtatct 6360
accaactgac actatattgc ttctctttac atacgtatct tgctcgatge cttctceccta 6420
gtgttgacca gtgttactca catagtcttt gctcatttca ttgtaatgca gataccaagce 6480
gggagctcga cgtccctcag cagtecgetgt gecgataccat ccatgatatc gtgaacatca 6540
tctacattca aattcttatg agctttcectta agggcatctg cagcattttt catagaatct 6600
aatacagcag tatttgtgct agctccttcg agggcttcece tcectgcatttce aatagttgta 6660
agggttccat ctatttgtag ttgggtcttt tccaatcegtt tettettttt gagggcettgg 6720
agtgcaactc ttttattttt cgacgcattt ttctttgcaa gtactgcgat cgcgttaacg 6780
ctttatcacg ataccttcta ccacatatca ctaacaacat caacactcat cactctcgac 6840
gacatccact cgatcactac tctcacacga ccgattaact cctcatccac gcggccgect 6900
gcaggagcge aaagaaaaat gcgtcgaaaa ataaaagagt tgcactccaa gccctcaaaa 6960
agaagaaacg attggaaaag acccaactac aaatagatgg aacccttaca actattgaaa 7020
tgcagaggga agccctcgaa ggagctagca caaatactge tgtattagat tctatgaaaa 7080
atgctgcaga tgcccttaag aaagctcata agaatttgaa tgtagatgat gttcacgata 7140
tcatggatta gatcgccagce ggtactcgct gaggcctage tttcegttcegt atcatcggtt 7200
tcgacaacgt tcgtcaagtt caatgcatca gtttcattgce gcacacacca gaatcctact 7260
gagtttgagt attatggcat tgggaaaact gtttttcttg taccatttgt tgtgcttgta 7320
atttactgtg ttttttattc ggttttcgct atcgaactgt gaaatggaaa tggatggaga 7380
agagttaatg aatgatatgg tccttttgtt cattctcaaa ttaatattat ttgtttttte 7440
tcttatttgt tgtgtgttga atttgaaatt ataagagata tgcaaacatt ttgttttgag 7500
taaaaatgtg tcaaatcgtg gcctctaatg accgaagtta atatgaggag taaaacactt 7560
gtagttgtac cattatgctt attcactagg caacaaatat attttcagac ctagaaaagc 7620
tgcaaatgtt actgaataca agtatgtcct cttgtgtttt agacatttat gaactttcct 7680
ttatgtaatt ttccagaatc cttgtcagat tctaatcatt gectttataat tatagttata 7740
ctcatggatt tgtagttgag tatgaaaata ttttttaatg cattttatga cttgccaatt 7800
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gattgacaac ggtaccgtcg gtccgagttt gegtecttgge gegccaagaa gaacgattceg 7860
ctaccttagg accgttatag ttagaattcg atatctagtt agggataaca gggtaatgtc 7920
gacagacctc aattgcgagc tttctaattt caaactattc gggcctaact tttggtgtga 7980
tgatgctgac tggcaggata tataccgttg taatttgagc tcgtgtgaat aagtcgectgt 8040
gtatgtttgt ttgattgttt ctgttggagt gcagcccatt tcaccggaca agtcggctag 8100
attgatttag ccctgatgaa ctgccgaggg gaagccatct tgagcgcgga atgggaatgg 8160
atttcgttgt acaacgagac gacagaacac ccacgggacc gagcttcg 8208
<210> SEQ ID NO 36
<211> LENGTH: 2632
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA construct 890
<400> SEQUENCE: 36
aaaagtccca tgtggatcac tcecgttgece cgtegctcac cgtgttgggyg ggaaggtgca 60
catggctcag ttctcaatgg aaattatctg cctaaccgge tcagttcetge gtagaaacca 120
acatgcaagc tccaccgggt gcaaagegge ageggceggca ggatatattce aattgtaaat 180
ggcttcatgt ccgggaaatc tacatggatc agcaatgagt atgatggtca atatggagaa 240
aaagaaagag taattaccaa ttttttttca attcaaaaat gtagatgtcc gcagegttat 300
tataaaatga aagtacattt tgataaaacg acaaattacg atccgtcgta tttataggcg 360
aaagcaataa acaaattatt ctaattcgga aatctttatt tcgacgtgte tacattcacg 420
tccaaatggg ggcttagatg agaaacttca cgatcgatge ggecgcttaa ttaaggcgeg 480
ccgetagect gcaggetgca ggtccgattg agactttteca acaaagggta atatccggaa 540
acctectegg attccattge ccagctatcet gtcactttat tgtgaagata gtggaaaagg 600
aaggtggcte ctacaaatgc catcattgceg ataaaggaaa ggccatcgtt gaagatgcct 660
ctgcegacag tggtcccaaa gatggacccece cacccacgag gagcatcgtyg gaaaaagaag 720
acgttccaac cacgtcttca aagcaagtgg attgatgtga tggtccgatt gagactttte 780
aacaaagggt aatatccgga aacctcecteg gattccattg cccagctate tgtcacttta 840
ttgtgaagat agtggaaaag gaaggtggct cctacaaatg ccatcattgce gataaaggaa 900
aggccatcegt tgaagatgcc tctgccgaca gtggtcccaa agatggaccce ccacccacga 960
ggagcatcgt ggaaaaagaa gacgttccaa ccacgtcttc aaagcaagtg gattgatgtg 1020
atatctccac tgacgtaagg gatgacgcac aatcccacta tccttcecgcaa gacccttect 1080
ctatataagg aagttcattt catttggaga ggacacgctg agggcccacc gtctteggta 1140
cgecgcetcecact cecgcectetg ccetttgttac tgccacgttt ctctgaatge tetettgtgt 1200
ggtgattgct gagagtggtt tagctggatc tagaattaca ctctgaaatc gtgttctgece 1260
tgtgctgatt acttgccgte ctttgtagca gcaaaatata gggacatggt agtacgaaac 1320
gaagatagaa cctacacagc aatacgagaa atgtgtaatt tggtgcttag cggtatttat 1380
ttaagcacat gttggtgtta tagggcactt ggattcagaa gtttgctgtt aatttaggca 1440
caggcttcat actacatggg tcaatagtat agggattcat attataggcg atactataat 1500
aatttgttcg tctgcagagce ttattatttg ccaaaattag atattcctat tetgtttttg 1560
tttgtgtgct gttaaattgt taacgcctga aggaataaat ataaatgacg aaattttgat 1620
gtttatctect gcectectttat tgtgaccata agtcaagatc agatgcactt gttttaaata 1680
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ttgttgtctg aagaaataag tactgacagt attttgatgc attgatctge ttgtttgttg 1740
taacaaaatt taaaaataaa gagtttcctt tttgttgctc teccttaccte ctgatggtat 1800
ctagtatcta ccaactgaca ctatattgct tctcectttaca tacgtatctt gectcgatgcece 1860
ttctecectag tgttgaccag tgttactcac atagtctttg ctcatttcat tgtaatgcag 1920
ataccaagcg ggagctcgac gtccctcage agtegctgtg cgataccatce catgatatcg 1980
tgaacatcat ctacattcaa attcttatga gctttcttaa gggcatctgce agcattttte 2040
atagaatcta atacagcagt atttgtgcta gcteccttcega gggcttccect ctgcatttca 2100
atagttgtaa gggttccatc tatttgtagt tgggtctttt ccaatcgttt cttetttttg 2160
agggcttgga gtgcaactct tttatttttce gacgcatttt tectttgcaag tactgcgatc 2220
gcgttaacge tttatcacga taccttctac cacatatcac taacaacatc aacactcatc 2280
actctcgacg acatccactc gatcactact ctcacacgac cgattaactc ctcatccacg 2340
cggceegectyg caggagcgca aagaaaaatg cgtcgaaaaa taaaagagtt gcactccaag 2400
ccctcaaaaa gaagaaacga ttggaaaaga cccaactaca aatagatgga acccttacaa 2460
ctattgaaat gcagagggaa gccctcgaag gagctagcac aaatactgct gtattagatt 2520
ctatgaaaaa tgctgcagat gcccttaaga aagctcataa gaatttgaat gtagatgatg 2580
ttcacgatat catggattag atcgccagcg gtactcgcectg aggcctaget tt 2632
<210> SEQ ID NO 37
<211> LENGTH: 193
<212> TYPE: DNA
<213> ORGANISM: Zea mays
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: represents a segment of the integration site

in the LH244 corn genome at which TDNA from DNA construct #417

was inserted to create Event MON 87411

<400> SEQUENCE: 37

aaggaaaata aaaaggcaaa acactaatga atagttaagt ggttaacttt gtgaaattaa 60
tctcatgtaa tatatgatcc cacccctgaa ataactttag taattcatta agatagctat 120
agttaagtta tgtaatacat tgagatgggt agtacttaga gaatcacaaa cctctagatg 180
tattaatcta ccc 193

<210> SEQ ID NO 38

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence representing a
synthetic oligonucleotide, and is referred to as SQ20221

<400> SEQUENCE: 38

gttgctatgt actaacagaa ctgcatgt 28

<210> SEQ ID NO 39

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence representing a
synthetic oligonucleotide, and is referred to as PB10065

<400> SEQUENCE: 39

gccctatgac ttaccgagag ttca 24
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<210> SEQ ID NO 40

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence representing a
synthetic oligonucleotide, and is referred to as SQ20222

<400> SEQUENCE: 40

ttgttgtgtyg gctccattet gacttgtga

<210> SEQ ID NO 41

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: is a nucleotide sequence of event MON 87411

<400> SEQUENCE: 41

gatgcggeca ccactcgagg tcgaggtace gttgtcaate aattggcaag tcataaaatg

<210> SEQ ID NO 42

<211> LENGTH: 89

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a unique junction sequence within the
transgenic insert of event MON 87411

<400> SEQUENCE: 42

ttgtcgaaac cgatgatacg aacgaaagct aggcctcage gagtaccget ggcegatctaa

tccatgatat cgtgaacatc atctacatt

<210> SEQ ID NO 43

<211> LENGTH: 96

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a unique junction sequence within the
transgenic insert of event MON 87411

<400> SEQUENCE: 43

aatgtagatg atgttcacga tatcatggat ggtatcgcac agcgactgcet gagggacgte

gagctecege ttggtatctg cattacaatg aaatga

<210> SEQ ID NO 44

<211> LENGTH: 347

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a unique junction sequence within the
transgenic insert of event MON 87411

<400> SEQUENCE: 44

taccctttgt tgaaaagtct caatcggacce atcacatcaa tccacttget ttgaagacgt

ggttggaacg tcttettttt ccacgatget cctegtgggt gggggtecat ctttgggace

actgtceggca gaggcatctt caacgatgge ctttecttta tegecaatgat ggcatttgta

ggagccacct tccttttcca ctatcttcac aataaagtga cagatagcetyg ggcaatggaa

tccgaggagyg ttteceggata ttacccetttyg ttgaaaagte tcaateggac ctgcagectg

caggctageg gcgegecaca aatcacagge catgaaccct actcatg

29

60

60

89

60

96

60

120

180

240

300

347
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 45

LENGTH: 76

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a unique junction sequence within the
transgenic insert of event MON 87411

SEQUENCE: 45

gctataaaaa ccatgccaag caccctgtga aaagccccgg gaaccatctt ccacacactce

aagccacact attgga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 46

LENGTH: 86

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a junction sequence within the transgenic
insert of event MON 87411

SEQUENCE: 46

actattggag aacacacagg gacaacacac cataagatcc aagggaggcce tcegecgecg

ccggtaacca ccccgecect ctecte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 47

LENGTH: 79

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a junction sequence within the transgenic
insert of event MON 87411

SEQUENCE: 47

tgcagecteg tgcggagett ttttgtaggt agaagtgatce aaccatggece aaccccaaca

atcgcteccga gcacgacac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 48

LENGTH: 89

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a junction sequence within the transgenic
insert of event MON 87411

SEQUENCE: 48

tcgacaagat cgagttcate ccegtecage tgtgatagga actctgattg aattctgeat

gegtttggac gtatgctcat tcaggttgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 49

LENGTH: 108

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a unique junction sequence within the
transgenic insert of event MON 87411

SEQUENCE: 49

tctgattttyg agtgcaaaaa aaaaggaatt agatctgtgt gtgttttttg gatcccattt

tcgacaaget tgcctecgaga caacaacatg cttctcatca acatggag

<210>
<211>
<212>

SEQ ID NO 50
LENGTH: 104
TYPE: DNA

60

76

86

60

79

60

89

60

108
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-continued

<213>
<220>
<223>

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION:
transgenic insert of event MON 87411
<400>

SEQUENCE: 50

aattcttaag gcgtaatttg ttgaaatctt gttttgtect atgecagectyg atccatggeg

caagttagca gaatctgcaa tggtgtgcag aacccatcte ttat

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 51

LENGTH: 107

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION:
transgenic insert of event MON 87411

<400> SEQUENCE: 51

tggcecggget gggcegegaag atcgaactct ccgatacgaa ggetgectga tgagetccag

ggttcttgee tggtgecttg gcaatgettyg attactgetg ctatcct

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 52

LENGTH: 103

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION:
<400>

SEQUENCE: 52

tatgataaag ttgctctgta acagaaaaca ccatctagag cggecgegtt taaactatca

gtgtttagag aatcacaaac ctctagatgt attaatctac cct

a unique junction sequence within the

60

104

a unique junction sequence within the

60

107

is a nucleotide sequence of event MON 87411

60

103

What is claimed is:

1. A recombinant DNA molecule detectable in a sample
containing corn DNA, wherein the nucleotide sequence of
said molecule is selected from the group consisting of SEQ
ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ
ID NO:9, SEQ ID NO:10, SEQ ID NO:21, SEQ ID NO:25
and a complete complement thereof,

wherein the presence of such DNA molecule is diagnostic

for corn event MON 87411 DNA in said sample.

2. The recombinant DNA molecule of claim 1, wherein
said DNA molecule is from corn event MON 87411, a
representative sample of seed comprising corn event MON
87411 having been deposited under ATCC Accession No.
PTA-12669.

3. The recombinant DNA molecule of claim 1, wherein
said recombinant DNA molecule comprises SEQ 1D NO:21
or SEQ ID NO:25, and wherein said recombinant DNA
molecule is in a corn plant, corn plant cell, corn seed,
progeny corn plant, corn plant part, or commodity corn
product.

4. A DNA molecule comprising a polynucleotide segment
of sufficient length to function as a DNA probe that hybrid-
izes under stringent hybridization conditions with corn event
MON 87411 DNA in a sample, wherein said probe specifi-
cally hybridizes under said conditions to one or more
junction segments diagnostic for corn event MON 87411 as
set forth in SEQ ID NO:1, and wherein detecting hybrid-
ization of said DNA probe under said hybridization condi-
tions is diagnostic for corn event MON 87411 DNA in said
sample, and wherein said probe comprises SEQ ID NO:21
or SEQ ID NO:25.

40

45

50

55

60

65

5. A method of detecting the presence of a DNA segment
diagnostic for corn event MON 87411 in a sample, the
method comprising:

(a) contacting said sample with the DNA molecule of

claim 4;

(b) subjecting said sample and said DNA molecule to

stringent hybridization conditions; and

(c) detecting hybridization of said DNA molecule to said

DNA segment diagnostic for corn event MON 87411
DNA,
wherein said detecting step is diagnostic for the presence of
said corn event MON87411 molecule in said sample.

6. A corn commodity product comprising a detectable
amount of a DNA molecule unique for event MON 87411,
wherein said molecule comprises the recombinant DNA
molecule of claim 1.

7. The corn commodity product of claim 6, further defined
as a commodity product selected from the group consisting
of whole or processed corn seeds, animal feed comprising
corn, corn oil, corn meal, corn flour, corn flakes, corn bran,
corn biomass, and fuel products produced using corn and
corn parts.

8. A non-living plant material comprising a detectable
amount of the recombinant DNA molecule of claim 1.

9. A microorganism comprising a detectable amount of
the recombinant DNA molecule of claim 1.

10. The microorganism of claim 9, wherein said micro-
organism is a plant cell.
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